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THE SO-CALLED ANGIONEUROTIC EDEMA 


Econ Bruun, M.D., CopENHAGEN, DENMARK 


HE first recorded mention of cases of acute circumscribed edema was made 

by Graves in his Clinical Lectures at Dublin’® as early as 1848. The next 
description to be found in the literature is that of Countz' who in 1874 reported 
four cases of ‘‘recurring edema,’’ which was undoubtedly acute circumscribed 
edema. Two years later Milton’? described five cases and introduced the term 
giant urticaria; Milton is to be credited with the description of this disorder 
as an independent clinical picture. A similar report was published by Bannis- 
ter, Coetz, and Landon! in 1880. 

In spite of these earlier publications it is nevertheless Quincke’s** com- 
municatio# of 1882 which gained general recognition as the first account of a 
nosological entity, and it is just that the clinical picture still bears Quincke’s 
name in many parts of the world. On two small pages in octavo he gave a 
model description of the symptomatology and the differential diagnosis of the 
disease, he pointed out the hereditary factor, and suggested a treatment which, 
even from a present-day point of view, is not bad. 

The term angioneurotic edema was advoeated by Striibing*®® in 1885; this 
term is still used in the Anglo-Saxon world, whereas Continental Europe gen- 
erally prefers the term Quincke’s edema or acute cireumscribed edema. Cooke,° 
in 1947, suggested the term angio-edema, but it has not yet become established. 

Quincke himself considered the acute circumscribed edema to be an angio- 
neurosis, and, in the years that followed, this view was supported by many 
authors® * 1% °° and the treatment directed in particular at the nervous system; 
even neurectomy was recommended as an effective treatment.2, The syndrome 
was increasingly regarded as a vasomotor neurosis, a point of view which eulmi- 
nated in 1927 when Drysdale’ stated that ‘‘constitutional inferiority and 
psychopathic imbalance’’ were causes of the disease. 

Osler®° was the first to suggest (in 1914) that angioneurotic edema might 
be due to anaphylaxis, and in 1916 Cooke and Vander Veer’® maintained that 
it was to be regarded as ‘‘a true anaphylactic reaction.’’ This allergic theory 
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was soon endorsed by various authors,'® *? but as late as 1932 Piness and Miller?! 
stated that Quincke’s edema could not be due to allergy. On the other hand, 
Rowe?’ in 1937 distinctly declared, ‘‘This condition is probably always due to 
allergy,’’ and in 1950 Dragsted and I* were able to demonstrate an undisputable 
allergic etiology in 56 per cent of 94 cases of Quincke’s edema. The case records 
of all the 94 patients and a detailed survey of the literature have recently been 
published in Acta Allergologica.*: 4 

Our cases had been gathered through an eight-year period at the Allergy 
Clinie in Copenhagen, and in all of them the edema was the chief diagnosis, 
This implies that the edema was the primary reason the patients consulted us. 
The eases in which the patients came to the clinic because of other ailments, and 
in the course of the history taking stated that they had an occasional attack of 
circumscribed edema, have not been included, nor have eases of Quincke’s 
edema occurring in connection with a desensitizing injection, as it is frequently 
seen, for instance, in the course of treatment of hay fever. 

Since then 38 additional patients have attended the clinic for Quincke’s 
edema, the total material thus comprising 132 cases. Special interest has been 
taken in obtaining an etiologic diagnosis, and, as appears from Table I, an 
unquestionable allergic etiology could be demonstrated in 55 per cent, an allergic 
etiology was presumed, but not proved, in 18 per cent, and in 27 per cent no 
etiologic diagnosis could be established. 


TABLE I. ETIOLOGICAL DIAGNOSIS IN 132 PATIENTS WITH QUINCKE’S EDEMA 








| NUMBER OF PATIENTS 





Unquestionable allergic diagnosis 








Drug allergy 38 
Food allergy 18 
Inhalation or contact allergy 11 
Insect allergy 2 
Endocrine allergy 1 
Cold allergy 1 
Bacterial allergy 2 

73 (55 per cent) 

Probable allergic diagnosis 24 (18 per cent) 

Without demonstration of etiological cause 35 (27 per cent) 
Total 132 





In order to arrive at a specific diagnosis the following procedures were used : 


. Careful recording of the anamnesis. 

. Exposure experiments. 

. Skin tests. 

. Specific desensitization. 

. Elimination treatment. 

. Preparation of a list of the foods consumed. 


aor WN 


The diagnostic value of these procedures is discussed in the following: 


1. The recording of the anamnesis is most important; generally it is very 
time-consuming, and it may be a bit of a burden, but, on the other hand, very 
often profitable. The following case report will illustrate this: 





a 
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Woman, aged 33. For six months sporadic attacks of Quincke’s edema, 
localized to face, extremities, and larynx. The attacks always occurred when the 
patient was in a forest or in the country. Intracutaneous tests gave positive re- 
actions to ascaris and shellfish; all others were negative. The patient was tested 
with all conceivable allergens from countryside, forest, and beach, including many 
pollens, fungi, and animal hairs, all with negative results. A revision of the 
anamnesis gave the following details: When she went for a picnic or for a trip 
in the country it was always in her fianeé’s car, a small Fiat 500. On these ocea- 
sions she invariably developed a headache and a slight motion sickness, and for this 
reason she took aspirin. All attacks of ‘‘angioneurotic’’ edema had occurred one 
or two hours after she had taken preparations containing acetylsalicylic acid. Ex- 
posure test with aspirin produced edema. 


Such cases are by no means rare. One must take the time necessary to talk 
with the patients. Very often they will not at first recognize the etiological sug- 
gestions of the physician: ‘‘No, I have taken these tablets for years without any 
harm,’’ they will say, and then, when ealled in for a follow-up examination a 
year later, they admit the tablets to be the cause of their edema. 

In other cases several hours must be spent in studying their food consump- 
tion, one must ask them to make a food diary, or they must be put on an elimina- 
tion diet and observed for months. 

2. The exposure tests may be reliable in this disease, but just as in asthma 
the patients may have refractory periods. Another ease record illustrates this: 

Woman, aged 65. In 1932-1934, in 1941-1942, and again in 1949 she had 
attacks of circumscribed edema and generalized urticaria. She suspected that eggs 
might be the cause of her attacks, but during the intervals between her periods of 


illness she could eat eggs. Exposure tests showed that after eating one egg she had 
urticaria, after eating two eggs Quincke’s edema was produced. 


This test established that the patient was allergic to eggs, but developed 
clinical symptoms only during certain periods of her life, and it means that 
Quincke’s edema, just as other allergic diseases, periodically may vary between 
a latent and a manifest form of allergy. In such a patient the quantity of the 
allergen given will play a role; this patient had to eat two eggs before the edema 
was produced. Similarly another patient could take one aspirin tablet without 
having symptoms, while the intake of two tablets resulted in a typical Quincke’s 
edema. 


Therefore, we must conclude, first, that exposure tests with the proper 
antigen may turn out negatively during certain periods of lifetime; second, 
that the quantity of the antigen used for exposure may play a role. 

3. As to the skin tests, it must be pointed out that they require a careful 
study and a rather good knowledge of when their use is indicated. With regard 
to the great group of drug allergy it must be stressed that most drugs, particu- 
larly acetylsalicylic acid and the barbiturie acid group, always give negative 
cutaneous reactions, while certain other drugs, such as codeine and morphine, 
always turn out positively, whether the patient is allergic to them or not. On 
the whole, the cutaneous reactions give very little or no evidence of value in drug 
allergy. 
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In the cases of food allergy, however, they may be useful; in some cases 
they are the only indication of the diagnosis. It will be seen from the follow- 
ing that the intracutaneous reactions in food allergy are not so useless as might 
be expected. 


In the group of Quincke’s edema caused by inhalant and contact-allergens, 
the intracutaneous tests are just as reliable as in asthma and hay fever. 

All taken into consideration, it must be stressed that the cutaneous reactions 
are useless in drug allergy (except in some rare eases, e.g., penicillin may give 
a typical reaction’), are of some value in eases of food allergy, and are im- 
portant in the eases of inhalant and contact allergy. 

4. As to specific desensitization, it is a rather weak diagnostic point, but 
in some eases it can be useful. One of the patients in the present series had 
Quincke’s edema from eating shrimps. He stated that he was able to tell which 
one of ten girls had eaten shrimps within the last six hours, if he was allowed 
to kiss the girls. After kissing the one who had eaten shrimps, his lips would 
immediately begin to itech and within fifteen minutes a violent edema would 
oceur. If such a patient is treated with specific desensitization, and if after 
the treatment he ean not only kiss the girl mentioned without developing edema, 
but also eat shrimps without distress, one must admit that the specific desensiti- 
zation can help in these diagnostic troubles. 


5-6. The diagnostic value of the elimination treatment and the food diary 
is obvious, but they both require careful observation over a long period. 


It must be emphasized that in the present material no diagnosis has been 
made on the basis of only one of the criteria mentioned. When the 73 eases in 
Table I are termed unquestionable with regard to etiology, it means that the 
diagnoses have been verified by at least two of the mentioned criteria, and 
in one or more of the following four combinations: 


1. Anamnesis and positive exposure test (drug, food, and eold allergy). 

2. Anamnesis and effect of discontinuance of the suspected allergen and 
a proper period of observation (drug, food, and bacterial allergy). 

3. Anamnesis and positive cutaneous reactions and specific desensitization, 
with provocation of edema in the course of desensitization (contact and inhala- 
tion allergy, insect allergy). 

4. Anamnesis and positive cutaneous reactions or positive exposure test 
and effect of removal of the food in question (food allergy). 

In none of these cases has the diagnosis been established solely on the pa- 


tient’s statement of a definite cause, nor on the basis of a positive cutaneous 
reaction alone. 


Of the 73 patients with an indisputable etiologic diagnosis 38 had their 
edemas from the intake of drugs. Table II shows the various drugs in question. 
It will be seen that acetylsalicylic acid compounds are responsible for 15 of the 
cases, and phenacetin-acetylsalicylic acid preparations, particularly in Denmark 
the very popular cody] tablets to which codeine is added, have caused edema in 
9 cases. 











— 
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TaBLE II. THIRTY-EIGHT PATIENTS WITH QUINCKE’S EDEMA CAUSED BY VARIOUS DRUGS 

















| NUMBEROF | POSITIVE EX- 
PATIENTS | POSURE TEST 
~~ Acetylsalieylie acid preparations (‘‘aspirin,’’ 15 9 
‘‘albyl,’’ ‘‘magnyl,’’ ‘‘capacetyl’’) 
Phenacetin + acetylsalicylic acid with codeine or 9 9 
caffeine (‘‘codyl,’’ ‘‘gelonida,’’ ‘‘saridon’’) 
Phenacetin alone 1 0 
Barbiturie acid (‘‘phenemal,’’ ‘‘allypropymal’’) 5 3 
Cinchophen 1 1 
Penicillin 3 3 
Sulfonamides 1 
Codeine 9 1 
Vitamin preparation 1 1 
wey Total 38 58 





A positive exposure test was performed in 28 out of these 38 eases. This 
figure is rather low, but as we have been considerably disconcerted as a result 
of an exposure test in a case of aspirin asthma—only adrenalin injected intra- 
eardially saved the patient’s life—we have been most careful not to take any 
risk. It is probable that in some of the cases of negative exposure test too small 
a dose of the drug was given for the test. In this connection attention is called 
to an aspirin-allergic patient who could tolerate one tablet (0.5 Gm.) of aspirin, 
while two caused edema. As we tested with only 5 to 10 eg., we may have used 
too small a dose in some eases, and might have had a higher percentage of positive 
exposure tests, if an adequate dose had been given. 

The group of food allergy contains 18 patients of which 14 gave a positive 
exposure test; Table III shows the various foods in question. As mentioned 
before the cutaneous reactions are without value in eases of drug allergy. As 
to food allergy it will be seen from Table III that they may be useful; in three 
of the four cases of shellfish allergy there were strongly positive reactions to 
shellfish and all other reactions were negative. 

In one of the eases of allergy to vegetables leeks gave a positive reaction 
as the only allergen, and the patient got his edemas from leeks. In another 
‘ase cucumber was the active allergen and gave an equally clear-cut positive 
reaction. In the case of allergy to brewer’s yeast the positive intracutaneous 


TABLE III. EIGHTEEN PATIENTS WITH QUINCKE’S EDEMA CAUSED BY VARIOUS Foops 














NUMBER OF =| — POSITIVE EX- | VALUE OF INTRADERMAL 
PATIENTS POSURE TEST | REACTIONS 
Eggs 2 2 Both negative 
Chocolate 1 1 Doubtful 
Fish 1 0 Positive 
Shellfish + 3 1 negative 
3 positive 
Fruits 3 3 2 negative 
1 positive 
Vegetables + 2 1 negative 
3 positive 
Brewer’s yeast 1 1 Positive 
Meats 2 2 Both positive 
Total 18 14 11 positive 


7 negative or doubtful 
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TABLE IV. ELEVEN PATIENTS WITH QUINCKE’S EDEMA CAUSED BY INHALATION OR Contac? 














NUMBER OF POSITIVE EX- 
PATIENTS POSURE TEST 

Dog hair al 1 

Cat hair 1 ai 

Feathers 4 2 

Dust i a 

Cosmetics 2 5 | 

Wool iL 0 

Fungi 1 0 

Total 11 6 (as to the re- 


maining 5, 
see the text) 





reaction was the only indication of the right diagnosis, until confirmed by the 
exposure test. 

Eleven patients had circumscribed edema from inhalant or contact allergens 
(Table IV). Six of them showed a positive exposure test on direct exposure, 
the remaining five gave an indirect positive exposure test during the course of 
a specific desensitization. In all these cases the intracutaneous reactions gave 
definite positive reactions to the allergens in question. 

After this account of the three main groups of ‘‘Unquestionable Diagnoses’’ 
of Table I, four minor groups remain: two eases of allergy to bee stings, one 
ease of menstruation edema, one case of cold allergy, and two eases of bacterial 
allergy. Both eases of insect allergy were successfully desensitized with Forapin, 
an extract of bees’ heads and chests. Cold allergy has been described as a cause 
of cireumscribed edema by Vallery-Radot** in 1930, and, according to Rowe,” 
it is not improbable that a number of eases of unaccountable death by drowning 
may be due to Quincke’s edema. The edemas caused by bacterial infections 
were both due to minor foci of the teeth. Extraction of the teeth in question 
rendered the patients free of symptoms. 


TABLE V. TWENTY-FOUR PATIENTS WITH QUINCKE’S EDEMA; ETIOLOGIC CAUSE SUSPECTED, 
But NOT VERIFIED 








SUPPOSED CAUSE | NUMBER OF PATIENTS 


Undefinable drugs (tablets, mixtures) 
Aspirin 
Barbiturates 
Penicillin 
Vitamins 

Menthol 

Cow hair 
Feathers 

Fish 

Fruit 

Other foods 

Dust 

Polyvalent allergy 


Total 








Ri Re DDH DHE De Dw 


bo 





The group of ‘‘Probable Allergic Diagnosis’’ in Table I is illustrated in 
detail by Table V. In these 24 patients there is a suspicion of an allergic 
etiology, either on the basis of the anamnesis or on the basis of positive cutaneous 
reactions, but the diagnosis could not be verified with certainty. Here again 
the drug allergies predominate, 14 out of 24 having a suspicion of drug allergy. 
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Finally, in 35 cases (or 27 per cent of the whole series), no etiological 
diagnosis could be established and, considering the strong emphasis of earlier 
times on the importance of nervousness as a causative factor in Quincke’s edema, 
the possibility cannot, of course, be disregarded that these 27 cases may be of 
nervous origin. At the same time, however, it must be stressed that this group 
did not display more signs of neurasthenia than the rest of the series, and in 
only four eases have the patients attached special importance to psychie factors. 
It seems more likely that the reason an indisputable etiologic diagnosis could not 
be established must be sought in the circumstances mentioned before: the ex- 
posure tests may have been performed with too small a quantity of antigen, 
or the patients may have been in a refractory period. 


At last, a few facts about the material: The distribution as to sex and age 
appears in Table VI. The material comprised 91 females and 41 males, a sex 
incidence which is in conformity with the reports in the literature.’ ** ?% *7 
The table shows that Quincke’s edema occurs in particular during ‘‘riper years’”’ 
as the age group from 30 to 50 years is preponderant, but no age group is spared. 
Cases occurring at the age of about 1 year have been deseribed,'* and the disease 
has also been observed in a woman having her first attack at the age of 86.7° 


TABLE VI. SEX AND AGE DISTRIBUTION IN 132 PATIENTS WITH QUINCKE’S EDEMA 














Ages 0-9 10-19 20-29 30-39 40-49 50-59 60-69 years Total 
Males 4 8 13 7 7 2 41 
Females 1 3 16 22 23 14 12 91 
Total 1 7 24 35 30 21 14 132 





As the circumscribed edema is most frequently caused by drugs, the female 
preponderance in the sex incidence is perhaps due to the greater inclination 
of women, at least in certain age groups, to resort to an undue use of anodynes. 
If the age incidence is also considered from this angle, it may well be imagined 
that the frequent occurrence at ages from 30 to 50 years is also due to the large 
consumption of analgesics by women in this age group. 

Familial predisposition to allergic disorders could be demonstrated anam- 
nestieally in 59 out of 132 patients, i.e., 45 per cent. This percentage shows 
that Quincke’s edema occurs in allergic families with as high a pereentage as, 
for instanee, asthma, and thus sustains the conception of the cireumseribed edema 
being a true allergic manifestation. 

Counts of the eosinophiles of the blood were made in 46 patients. Eosin- 
ophilia was found in 5, whereas 41 conformed to normal values. It was inter- 
esting to find that in all the 5 patients the presence of eosinophilia could be 
explained by the simultaneous presence of other allergic diseases. This means 
that none of the patients suffering solely from Quincke’s edema had eosinophilia. 
This is a rather interesting fact, because in this point the circumscribed edema 
differs from the asthma-hay fever group. 

In six patients the edemas were so pronounced and distributed in such a 
way as to cause a fractionated determination of serum protein to be made. 
Normal values were found in all six eases. 
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DISCUSSION 


The present material shows that in cases of the so-called angioneurotiec 
edema an allergic etiology was demonstrated in 55 per cent of the patients, 
and that there were good reasons to believe an additional 18 per cent to be of 
allergic origin. This means that the majority of cases of Quincke’s edema are 
of allergic etiology, and that it is misleading to put these patients down as 
neuroties and to speak of angioneurotic edema. If we want to alter the name of 
this syndrome, I hope that the future will justify the name ‘‘allergie edema,”’ 
but till then it seems appropriate to use the terms Quincke’s edema, acute cir- 
cumscribed edema, or, as proposed by Cooke, angio-edema. 

Allergic research in the future should pay greater attention than previously 
to drug allergy as a cause of cireumscribed edema. Acetylsalicylie acid has 
been known for a long time as a frequent cause, and as early as 1919 Cooke® 
pointed out that the acetyl group is probably allergically especially effective, 
as he had seen patients who responded allergically to acetylsalicylic acid but 
not to salicylic acid. This observation was put forward at a time when only 
proteins could be imagined as allergens, as Landsteiner’s experiments with 
protein-coupled azo-compounds were not published until 1924. Since that time 
Cooke’s hypothesis has carried greater weight; Coca® in 1931 stated aspirin as 
a very frequent cause of Quincke’s edema, and yet great numbers of asthmatics 
are still being treated with various anodynes containing acetylsalicylic acid. 
According to Storm van Leeuwen’s investigations,”® at least 10 per cent of all 
asthmaties are allergic to aspirin, and Salén and Arner*® arrive at the same 
figure. Both in asthmatics and in other allergies there is reason once more to 
eall for caution in the use of certain drugs, particularly preparations containing 
acetylsalicylic acid. 

Another thing that seems ratner interesting is that many patients complain 
of developing the edema after eating sour substances such as unripe fruit. The 
acid component of many foods may be a causative factor, just as the many acid 
drugs. 


SUMMARY 


At the Allergy Clinic of the University Hospital, Copenhagen, 132 patients 
have, in the period from 1942 to 1951, attended the Clinie for acute cireum- 
seribed edema. Of these patients 91 were female and 41 male. The distribution 
as to age shows a maximum in the age group from 30 to 50 years. 

In 73 patients (55 per cent of the series) an unquestionable allergic etiology 
could be demonstrated on the basis of anamnesis, exposure tests, skin tests, and 
elimination treatment. No diagnosis was made on the basis of only one criterion, 
the diagnoses having been verified on at least two of the mentioned criteria, and 
in every case the course has been carefully surveyed for at least one year. 


In 24 patients (18 per cent) an allergic etiology was presumed, but could 
not be verified with certainty. 

In the remaining 35 patients (27 per cent) no etiological cause could be 
demonstrated. 
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Of the 73 patients in whom an allergic etiology was demonstrated, 38 cases 


were due to drug allergy, in particular acetylsalicylie acid and barbiturie acid 
compounds; 18 cases were due to food allergy; 11 cases were caused by inhalant 
or contact allergy ; two cases were due to insect allergy, another two to bacterial 
allergy, one to endocrine allergy, and one to physical allergy. 


There is no reason to designate these patients as “neuroties’’ and therefore 


the term angioneurotie edema had better be discarded. The future may justify 
the term of ‘‘allergic edema,’’ but till then I would prefer a more neutral term 
(Quincke’s edema, circumscribed edema, or angioedema). 
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THE EFFECT OF ANTIHISTAMINICS ON PLASMIN ACTIVITY* 


Riva Ripstern SorcHer, M.D., D. Patricia Smiru, M.Sc., AND BRAM Ross, M.D., 
MONTREAL, QUEBEC, CANADA 


Niele of blood proteolytic enzyme has been considered to be of major 
importance in the mechanism of histamine release in the living organ- 
ism.*; 1718, This theory is based on a rather large and diversified body of experi- 
mental evidence. 

Peptone, which causes the discharge of histamine from cells both in 
vitro?) 24 and in vivo,!* 1% 2° also brings about the release of an active 
proteolytic enzyme.?* Soybean trypsin inhibitor inactivates plasmin, and also 
inhibits the release of histamine by peptone from rabbit cells. If it is injected 
into animals before the administration of peptone there is a decrease in the 
amount of plasmin liberated, and the animals survive for a significantly longer 
time.?° 

Blood proteolytic enzyme may also be activated by the addition of specific 
antigen to sensitized serum.** Anaphylactie shock is associated with free 
proteolytic enzyme in the blood stream’ along with a decreased antitryptic 
power of the serum.2»* In those animals which are ‘‘antianaphylactic’’ the 
antiproteolytie activity is higher than in those which suecumb.? 

The addition of trypsin to the perfusing fluid of guinea pig lung has been 
shown to result in the release of histamine into the perfusate, while intravenous 
trypsin leads to an inerease in the blood histamine level two to five minutes 
following injection.1® This is accompanied by a fall in blood pressure and a fall 
in the histamine content of the liver. Parenteral injection of either trypsin or 
plasmin results in a shocklike syndrome not unlike that seen after intravenous 
histamine.®* ** However, pretreatment of animals with Benadryl did not prevent 
the fall in blood pressure seen after plasmin.’ Furthermore, the increased 
capillary permeability induced by trypsin is also not altered by treatment with 
Benadryl or Neoantergan.® 

With the exception of the two last-mentioned observations a close associa- 
tion, if not a causal relationship, is suggested between the activation of plasmin 
and the release of histamine. 

It has been postulated that at least part of the effect of the antihistaminic 
compounds may be due to an inhibitory action on blood proteolytic enzyme.” 
Some of the antihistamines inhibit certain other enzymes, although there does 
not seem to be any relationship between antienzyme and antihistaminie potency. 
Pyribenzamine and Antistine have been shown to inhibit hyaluronidase’® *' 
while Antistine and other imidazoline derivatives inhibit cholinesterase, diamine 
oxidase, polyphenol oxidase, and adrenaline oxidase.’* Benadryl, in common 

From the McGill University Clinic, Royal Victoria Hospital. 
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with other compounds with a diphenyl nucleus, and some sulfonamides and 
Dibenamine have a significant inhibiting effect on the activity of cytochrome 
oxidase.’ 

The present paper is concerned with experiments designed to study the 
effect in vitro of various antihistamines on an active preparation of bovine 
plasmin (Loomis’ fibrinolysin).*® These effects were compared to those of two 
known active plasmin inhibitors, namely Loomis’ antifibrinolysin (beef anti- 
plasmin)* and pancreatic trypsin inhibitor. t® 


STANDARD TIME-CONCENTRATION CURVE 
OBTAINED USING LOOMIS’ "FIBRINOLYSIN® 
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No significant inhibition of plasmin activity by any of the antihistaminic 
compounds studied was noted, except at extremely high concentrations. In 
fact, in two instances, a very slight enhancing effect on fibrinolysis was noted at 
low concentration levels. 

Vcperimental.—Plasmin was assayed by means of the estimation of the 
lvsis time of a standard fibrin clot. This is carried out in the following manner: 





. *Supplied through the courtesy of Dr. E. C. I.oomis, Parke, Davis & Company, Detroit, 
Mich. 
ySupplied through the courtesy of Dr. L. A. Kazal, Sharpe & Dohme, Inc. 
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Materials.— 

Borate buffer pH 7.7." 

Fibrinogen—Armour Bovine Plasma Protein Fr. I 60.55 per cent eclottable. 
Five-tenths per cent solution in borate buffer. 

Thrombin—Parke Davis Topical Thrombin 10 units/ml. in borate buffer, 

Plasmin—Loomis’ fibrinolysin dissolved in borate buffer. All assays earried 
out between one-half and two hours after solution of the enzyme. F ive-tenths 
ml. of 0.5 per cent fibrinogen are placed in a small culture tube with a flanged 
top. To this is added 1 ml. of enzyme solution as a stop watch is started. 
Thrombin solution, 0.2 ml., is then added from a burette and the test tube 
gently shaken until the stop watch shows that thirty seconds have elapsed since 
the addition of the enzyme. The tube is then suspended on the rack of a 
transparent constant temperature water bath kept at 37° C. and the contents 
observed for clot lysis. The end point is taken when five bubbles trapped in the 
clot have risen to the meniscus. Ten to twelve determinations can be carried 
out concurrently. 

Loomis’ unit system has been adhered to throughout, although his assay 
technique is somewhat different. Fig. 1 shows the standard time-concentration 











TABLE I 
CONCEN- | PLASMIN | | RESIDUAL 

TRATION | CONCEN- LYSIS TIME | PLASMIN PER CENT 
COMPOUND (aM. %) | TRATION OF CLOT CONC. CHANGE 

Pyrrolazote 0.0125 1.82 U/ml. 247.5 see. 1.68 U/ml. el Ud 
0.025 1.82 233.0 1.85 +1.64 

Phenergan 0.0125 1.82 222.0 1.96 +7.7 
0.025 1.82 223.0 1.95 +7.15 

Neoantergan 0.0125 1.82 243.5 etd —6.6 
0.025 1.82 227.5 1.91 +4.94 

0.25 a7 261.0 1.55 -8.4 

0.5 A 286.5 1.35 —20.3 

Multergan 0.0125 1.82 216.0 2.03 +11.15 

0.025 1.82 212.5 2.03 +11.2 

0.25 erg 274.0 1.43 ~16.47 

Antistine 0.1 1.65 255.5 1.6 —3.15 
Hydrochloride 0.2 1.65 259.0 1.57 —4.85 
Anistine Sulfate 0.1 1.65 254.0 1.61 —2.42 
0.2 1.65 260.5 1.54 —6.66 

Pyribenzamine 0.05 1.65 248.5 1.67 +1.01 

Hydrochloride 0.25 1.65 251.5 1.64 ~0.6 
0.5 1.65 263.5 1.52 -7.88 

Pyribenzamine 0.05 1.65 248.5 1.67 +0.01 
Citrate 0.25 1.65 244.5 171 +8.65 
0.5 1.65 248.0 1.68 +1,82 

Antifibrinolysin 0.0125 1.82 299.0 1.26 —30.8 

0.025 1.82 370.5 0.9 —50.5 

0.125 Fy 682.0 0.35 -79.5 

0.25 1 AY 1,456.0 0.105 -91.8 

Pancreatic Trypsin 0.0125 1.82 248.5 1.67 -8.25 
Inhibitor 0.025 1.82 263.5 1.54 —15.39 

0.0625 ee 420.0 0.742 —56.4 

0.125 i 690.0 0.54 -80.1 
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curve relating the plasmin concentration to the lysis time of the standard fibrin 
clot. 

All substances whose antiplasmin activity were studied were also dissolved 
in borate buffer. Certain antihistaminie compounds such as Thephorin could 
not be included because of insolubility in the buffer solution. The higher con- 
centrations of certain other antihistamines were omitted for the same reason. 

Equal volumes of antihistaminie or antiproteolytic substances and enzyme 
were incubated together and concentrations are expressed as those present in 
the resulting mixture. Incubation was carried out for one hour at 25° C., and 
the solution assayed for residual proteolytic activity. The control was treated 
in the same way. 

The results are expressed as percentage change from the value of the control, 
and are shown in Table I. The minus sign denotes inhibition while the plus sign 
denotes increase in activity over that of the control. Percentage changes less 
than 10 per cent cannot be considered of significance since one must allow for 
a variation of fifteen seconds on duplicate readings of the lysis time of the 
standard fibrin clot. 

A series of experiments such as just described requires the use of several 
controls, sinee there may be some spontaneous falling off of enzyme activity on 
incubation. This explains the fact that there is slight variation in the control 
enzyme value, since a new reading was made for each group of estimations. The 
values, however, do not differ more than 10 per cent. In the case of plasmin 
inhibition with serum dilutions one can vary the enzyme concentration fairly 
widely with no significant change in the percentage inhibition in a given period 
of time. It is felt, therefore, that the slight variations in the control levels do 
not invalidate the results obtained. 

Results.—The only antihistaminies which caused more than a 10 per cent 
inhibition of the control enzyme activity were Neoantergan at a concentration 
of 0.5 Gm. per cent and multergan* at 0.25 Gm. per cent. Both these concentra- 
tions are grossly in excess of the levels which might be expected in blood or 
tissues. Multergan at concentrations of 0.125 and 0.25 Gm. per cent showed 
11.15 and 11.2 per cent increase in the activity of the control, but this change 
is not far outside the allowable experimental error. 

Antifibrinolysin and pancreatic trypsin inhibitor in the same concentrations 
resulted in very marked inhibition of plasmin activity. Normal human serum, 
in a dilution of one part to twenty-five of buffer (final dilution 1/50) and under 
the same experimental conditions as just deseribed, caused an inhibition of 40 to 
80 per cent of the control enzyme level. 

DISCUSSION 

Although the antihistaminics produce other pharmacologic effects to varying 
extents, their chief activity, interest, and use center around their ability to 
counteract histamine. That they might play a role in preventing its liberation 

*Multergan is an antihistamine with marked anticholinergic properties. It is R.P. 3554 


with the formula [(Phenothiazinyl —10, -1 propyi 1—2)]—N-trimethyl ammonium methyl sulfate. 
It is a dibenzoparathiazine derivative and was developed from Phenergan (R.P. 3277). 
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as well is an interesting possibility. The results described in this paper do not 
preclude this entirely, since the drugs might act in such a way as to prevent 
the in vivo activation of plasminogen by a serum or tissue kinase, or influence 
the liberation of the kinase itself. However, once the plasmin has been activated, 
the present experiments indicate that the antihistamines fail to exert any direct 
antifibrinolytie effect, at least in vitro. 


SUMMARY 

1. The literature relating the release of histamine to the activation of blood 
proteolytic enzyme (plasmin) is reviewed briefly. 

2. Evidence is cited concerning inhibitory effects of antihistaminie com- 
pounds on various enzyme systems. 

3. Experiments are described in which eight different antihistaminie com- 
pounds in varying concentrations were incubated with a known amount of 
active bovine plasma proteolytic enzyme (Loomis’ fibrinolysin) and the effects 
compared to those of equal concentrations of antifibrinolysin (antiplasmin) and 
pancreatic trypsin inhibitor, and normal human serum. 

4. There was no significant inhibition of plasmin in vitro by any of the 
antihistamines studied. Antifibrinolysin, pancreatic trypsin inhibitor, and 
dilutions of human serum led to marked inhibition of the enzyme. 

5. The antihistaminies probably do not prevent the liberation of histamine 
by the action of blood plasmin. The possibility that they may influence the 
activation of plasminogen has not been ruled out by these experiments. 


Neoantergan and multergan were supplied by Poulene Limited, Montreal, through the 
courtesy of Mr. W. L. Jeffrey. 
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PROLONGED TREATMENT OF BRONCHIAL ASTHMA 
WITH CORTISONE 


Francis C. LowEuu, M.D., Invinc W. Scuiuuer, M.D., SAMUEL E. LEARD, M.D., 
AND WILLIAM FRANKLIN, M.D., Boston, Mass. 


IDE experience with cortisone in the past three years has amply justified 

the early optimistic reports describing the effectiveness of this drug in 
relieving the manifestations of bronchial asthma. However, the place of pro- 
longed treatment of asthma with cortisone will remain in doubt until a large 
number of patients treated in this manner have been observed for a long period 
of time. The present report describes our experience in treating 19 asthmatic 
patients who have received cortisone continuously or intermittently for a year 
or more. These patients have been selected from approximately 60 asthmatic 
patients whom we have treated with cortisone* in the period extending from 
December, 1949, to November, 1952. An earlier report summarized our experi- 
ence with cortisone and ACTH in the treatment of bronchial asthma in the 
period extending from December, 1949, to January, 1951.1 This included data 
on dosage, the time required for initial and maximal improvement, and the 
interval between stopping treatment with cortisone and the recurrence of 
symptoms. 

RESULTS 


The salient features of 19 asthmatie patients who have been treated with 
cortisone for a year or more are presented in Table I. The severity of asthma 
at the time treatment was started and at the time of writing is represented in 
the table as follows: one plus indicates mild intermittent wheezing which was 
not severe enough to interfere with the patient’s usual activities or with sleep 
and which was readily relieved by conventional treatment with epinephrine 
or isopropylarterenol by nebulizer or ephedrine by mouth; two plus indicates 
that symptoms interfered somewhat with sleep and at times with the patient’s 
usual activities but could be controlled nevertheless with self-administered 
medication other than cortisone; three plus indicates asthma so severe as to 
preclude gainful occupation or performance of housework ; some of these patients 
were hospitalized and in all likelihood they all would have been had cortisone 
not been available; four plus indicates that hospitalization was required and 
that the patient’s life appeared to be threatened. 

Cortisone was given in two doses to patients receiving 50 mg. daily, in 
three doses to those receiving 75 mg. daily, and in four doses to those receiving 
100 mg. or more daily. 

Repeated measurements of the vital capacity and the maximum expiratory 
rate were made in most patients. The vital capacity was measured with a 
Benedict-Roth spirometer with the cannister for the absorption of carbon dioxide. 
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removed. The expiratory rate was recorded with a pen which moved vertically 
with the bell of the spirometer and traced a curve on a roll of paper which 
moved horizontally at a rate of 5.7 mm./see.? Thus a single maximal expiratory 
effort yielded a permanent record of the volume expired and the rate of expira- 
tion. Analysis of such records obtained from normal subjects and patients with 
varying degrees of pulmonary disability leads us to agree with Gaensler* that 
the volume expired in the first second is a valuable indication of the functional 
capacity of the lung so far as the outflow of air is concerned. According to 
Gaensler, normal persons expire 83 per cent of the vital capacity within the 
first second. 

Both the vital capacity and the expiratory rate increased upon administra- 
tion of cortisone and this increase appeared to be maximal after ten to fourteen 
days of treatment in most instances. Further increase in these measurements 
during prolonged treatment with cortisone has not been observed except in one 
patient (F. D., No. 8) and, in most instances, clear-cut evidence of impaired 
pulmonary funetion persisted after initial improvement. This is illustrated 
by the figures in Table I which, in each instance, represent the best values 
obtained in each patient over the entire period of observation. In seven patients 
(Nos. 3, 4, 6, 7, 10, 138, 17) the best vital capacity observed remained significantly 
below the predicted value for a normal subject of the same height and age. 
In seven patients (Nos. 1, 2, 5, 14, 15, 16, 18) with vital capacities close to or 
exceeding the predicted normal, all lek one (No. 15) had a marked to moderate 
decrease in the expiratory rate as indicated by the volume of air ty in 
the first second during performance of the vital capacity. R. (No. 4) 
illustrates well the manner in which improvement induced by Pei va may be 
limited by what appears to be structural pulmonary changes of an irreversible 
nature. This patient has had asthma since infaney and, in spite of relatively 
large doses of cortisone, persists in having considerable pulmonary disability, 
a low vital capacity, and a slow expiratory rate. This is also true in a lesser 
degree of all the patients in this group except M. O. (No. 15). 

The side-effects attributable to treatment with cortisone which appeared 
in this group of patients may be summarized as follows. The appetite was 
increased in most instances and weight gain of a degree which was regarded by 
the patient as unusual occurred in ten (Nos. 1, 2, 3, 4, 5, 7, 10, 12, 18, 15). 
Ilypertension developed in three patients (Nos. 1, 3, 9) and rounding of the 
face, which was moderate in five (Nos. 1, 2, 3, 12, 15) and marked in one (No. 
4). Development of convulsive seizures in this ‘patient after the first eleven 
days of treatment with cortisone has been described.‘ 

Oral glucose tolerance tests were done in patients 1, 2, 3, 4, and 12 after a 
year or more of treatment with cortisone. In patients 1, 2, 3, and 4 the result 
was abnormal. However, when these tests were repeated with the glucose given 
intravenously in patients 2, 3, and 4, a normal result was obtained. 

Our experience, and that of others, has shown that patients, having been 
relieved of an asthmatic attack after treatment with 100 to 200 mg. of cortisone 
daily, may then have no asthma for periods of weeks or months while under 
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10. R. G. 8 jezema Many Pollens +++ October, 100 95-100 75-100 100 75-100 
50 M. hay : Dust 1950 
fever 
dif: AVR: 9 None Ragweed Pollens +++ October, 100 ~=100 150 100 75 
32 M. Dust Dust 1950 
12... OW, 8 None Ragweed Pollens +++ November, 100 60 75 50s 
8 M. Grasses Dust 1950 
13, 3D. H. > 16 Infantile Many Pollens ++++ January, 100 75 175 70 ! 
16 F eczema Dust 1951 
i. JR 32 Infantile Dust Pollens +++ March, 70 (is 75-100 70 50 
39M. eczema Many Dust 1951 
hay 


fever 








(ORTISO 
— 
cORTISO 
pis bist 


SEVERITY 


OF ASTHMA 


PRESENT 


E, 


++ 





+—4++ 








| DOSAGE 


St 





-100 


io 


50 


(‘ORTISON 





— 
CORTISONE 
—_—— 
” 2 
a Q 
e 3) 
a a 
—- < 
aa | 2 
ih SI 
#0 & 
ae | @ 
na | 28 
Z a2 
2 = 
Oo » & 
0 150 
+ (is 
150 
++ 150 
0 50 
? 75 
0 50-75 
+++ 75-100 
+ 75-100 
0 75-100 
+ 7) 
++ 7d 
+++ 7150 
+ 75-100 





LOWELL ET AL.: 


BRONCHIAL 


E—DECEMBER 1949 TO NOVEMBER 1952 


ASTHMA TREATED WITH CORTISONE 








BEST OBSERVED TIMED VITAL 
CAPACITY SINCE TREATMENT 
STARTED 





VOLUME EXPIRED 

















TOTAL IN FIRST SECOND 
S 
=) 

a a 4 a 

eA os A 2 

: eo | 8 2 

2S | 2S | of | 5 

O80 mA RS) Sa REMARKS 

4,400 4,392 2,625 6 Known apical TB in 1920. No apparent reactivation. 
Blood pressure has varied under treatment from 128/90 
to 200/90. Severe respiratory acidosis before treat- 
ment. (See Ref. 5.) 

2,890 2,510 2,000 69 Rounding of face and weight gain. 

2,375 4,272 1,300 54 Recurrent infections with exacerbations of asthma. Blood 
pressure has increased from 120/80 to 190/120 with 
moderate obesity and slight rounding of the face. Some 
hirsutism. Psoriasis of elbows, knees, and hand—only 
hand improved during treatment with cortisone. 

3,000 4,250 825 28 Marked rounding of face, somewhat less recently. Early 
course with seizures after 11 days of treatment re- 
ported.4 

2,810 2,720 1,500 53 One exacerbation with respiratory infection. Mild rheu- 
matoid arthritis little affected by treatment with 
cortisone. 

2,675 3,300 1,400 52 Moved to Arizona in June, 1951. Obtained excellent 
relief of asthma with cortisone while in Massachusetts. 
No side-effects. 

2,200 2512 1,750 80 Moderate gain in weight. 

2,200 * 1,350 62 Occasional infections with exacerbation of asthma. In- 
crease of 200 ¢.c. in vital capacity in past 10 months. 
3,475 3,528 2,690 77 Labile blood pressure with tendency to rise during treat- 
ment. This was 190/105 on Nov. 1, 1952. Hay fever 
and exacerbation of asthma in August while taking 75 

mg. of cortisone daily. 

3,910 4,208 2,300 58 Vital capacity has decreased slightly during 23 months 
of treatment suggesting progress of pulmonary process. 
Patient is aware of no change and is symptomatically 
well. Marked but not complete relief of hay fever and 
eczema. 

Failed to respond to two courses of ACTH. Response to 
cortisone slow. Lost 8 pounds since treatment started. 
Slight obesity and some rounding of the face. 

2,375 3,150 1,750 74 Responded well initially but later doses as large as 150 
mg. and 200 mg. daily failed to give satisfactory relief. 
Was distressed by rounding of face which was moderate 
and tendency to gain weight. Moved to Florida in 
June, 1952. 

4,610 4,325 2,850 62. Evidence of healed tuberculosis by x-ray. 
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15. M. O. % Hay Many Pollens +++ May 90-100 100 75-100 90 
20 F. fever 1951 

16. L, B. 8 None Ragweed None ++++ June, 70 100 150-200 50 
64 F. 1951 

i mes = Sos a None None Dust +t— Ett July, 50 =: 100 150 50 
54 M. 1951 

18) de i. 2 None None None +++ July, 60 100 75 60 
48 F. 1951 

19. A.D. 10 None None None +4+++ February, 100 90 75-100 100 
60 F. 1951 





treatment with cortisone or sometimes while receiving no cortisone at all. The 
great majority of patients finally suffer a relapse or exacerbation of the asthma 
the cause of which has given us concern. In many instances, we have failed to 
establish exposure to an allergen as a eause. On the other hand, such relapses 
are frequently accompanied by respiratory infections, many of which have been 
bacterial as judged by the predominance in cultures of the throat or sputum of 
organisms which commonly cause respiratory infections, especially Hemophilus 
influenzae, Hemophilus hemolyticus, beta hemolytic streptococcus or pneumo- 
coceus. 

With the exception of exacerbation of the asthma, manifestations of 
respiratory infections have not been very striking in these patients. Those 
who appear to have a respiratory infection attribute most of their discomfort 
to the asthma and usually make little comment about the feverishness, malaise, 
sore throat, and chilliness which are ordinarily associated with respiratory 
infections. The temperature is often normal or only slightly elevated. The 
white count is usually 10,000 to 15,000 with an increase in the number of 
polymorphonuclear cells. Eosinophils are often absent in the blood smear. 
These changes in the blood are often of little help, however, because the 
administration of cortisone in itself may elevate the white count and lower the 
number of circulating eosinophils. The sputum usually becomes yellow and 
more copious and culture of the sputum or throat is often helpful. Treatment 
with a suitable antibiotic has usually been followed by improvement, although 
temporary increase in the dosage of cortisone has often been necessary as well. 


In two patients, treatment with cortisone has been unsatisfactory. E. C. 
(No. 3), having responded well initially, has had severe respiratory disability 
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“ORTISONE | BEST OBSERVED TIMED VITAT, 
| CAPACITY SINCE TREATMENT 
| STARTED 
» in VOLUME EXPIRED 
B 7 TOTAL IN FIRST SECOND 
% 2) — So i Giaeean ead 
: Z sot | 
a 4 a aS | a | 
Pa = 25) aoe | & | 
ae) LA ES ae oD | Sa | REMARKS 
=—s 3,450 3,260 3,290 95 Slight rounding of face. Slight aene. Tendency to 
weight gain. Hay fever well controlled. 

+ 100 2.675 2180 1,710 64. After 3 months of treatment with cortisone was well for 
S months and then relapsed. 

+ 100 3,900 4,152 2,800 72 Five to six days required for relief after starting treat- 
ment with cortisone. 

Bs 50 5,750 = 8,200 2,690 72. Asymptomatic rheumatic valvular disease. Severe nasal 
obstruction relieved by treatment with cortisone. Re- 
currence of nasal obstruction heralded return of asthma. 
After several weeks of self-dosage with cortisone, stated 
it had lost its effect. When cortisone was readminis- 
tered according to the usual dosage schedule, relief 
followed. 

0 75 Recently admitted to hospital for treatment of diverticu- 


litis. 





for the past year in spite of receiving 150 mg. of cortisone daily. This dose 
has not been increased because of a rising blood pressure and considerable gain 
in weight. This patient requires medication (isopropylarterenol by nebulizer 
and aminophylline by rectum) in addition to cortisone and is unable to return 
to his work as a truck driver. The second patient D. H. (No. 13) also responded 
to treatment satisfactorily at first, but after some months the asthma was 
poorly controlled. There was also weight gain and some rounding of the face. 
The patient became discouraged and the family finally moved to Florida. In 
view of the observed improvement when treatment with cortisone was started, 
the marked variation in the degree of disability, and the marked increase in 
vital capacity and expiratory rate which could be induced by the administration 
of epinephrine or aminophylline, we do not believe that the unsatisfactory results 
in these two patients can be ascribed to irreversible changes alone in the lung. 


DISCUSSION 
Treatment of asthmatic patients with cortisone appears to relieve patients 
either wholly or in part of one component of their pulmonary disease and 
uncovers in many patients some degree of structural pulmonary change having 
the features of pulmonary emphysema. Severe persistent asthma in the face 
of intensive treatment with epinephrine, ephedrine, aminophylline, and expec- 
torants may, in our experience, leave little more in its wake in the way of 
irreversible changes in the lung following treatment with cortisone than that 
occurring in patients with less severe symptoms. Thus treatment with cortisone 
may permit in some instances determination of the amount of irreversible 
change in the lung and may therefore be of diagnostic and prognostic, as well 
as of therapeutie value. 
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So far as general well-being and the functional capacity of the lungs are 
concerned there has been little change in 15 of the 19 patients in the group 
other than the marked improvement which occurred when treatment with 
cortisone was started. We do not expect that the need for cortisone will diminish 
in the future. On the contrary it appears at the present time that we are 
committed to treat these patients with cortisone indefinitely. One patient, 
Ik’. D. (No. 8), who first received cortisone at the age of 9 years, has grown 114 
inches in the past year and his vital capacity has increased by about 200 c.c, 
On the other hand, R. G. (No. 10), though subjectively no less well than earlier 
in his course of treatment, has suffered a slight decrease in vital capacity of 
which he is not aware. The changes in vital capacity in these two patients 
represent averages of many determinations made at intervals of one or two 
weeks. Furthermore, E. C. (No. 3) is distinetly less satisfactorily treated with 
cortisone after 214 years. Finally D. H. (No. 13), having responded satisfae- 
torily at first, after 114 years of treatment, appeared to derive little or no 
benefit from cortisone. Thus, in 3 patients the effectiveness of cortisone may 
be diminishing. 

The outstanding undesirable effects of cortisone in our experience have 
been weight gain and hypertension. The gain in weight is difficult to manage 
heeause, as patients often emphatically state, the appetite tends to be inereased 
during treatment with cortisone. Although the rise in blood pressure observed 
in three patients (Nos. 1, 3, and 9) may not be an effect of cortisone, we are 
inclined to consider it a side-effect. 

As mentioned previously herein, respiratory infections oceurring in asth- 
Matic patients receiving cortisone have impressed us in several respects: (1) 
they are usually accompanied by exacerbation of the asthma even when the 
patient is receiving as much as 150 mg. or 200 mg. of cortisone daily; (2) the 
presence of infection may be difficult to detect because patients receiving 
cortisone often fail to develop the common subjective sensations which accom- 
pany infections, fever is often absent, and the detection of pulmonary involve- 
ment on physical examination is especially difficult in patients having asthma 
or emphysema; (3) one of the common respiratory bacterial pathogens is usually 
readily recovered by culture of the sputum, throat, or nose during exacerbations ; 
(4) treatment with the appropriate antibiotic is usually followed by a marked 
lessening in the severity of the asthma. 

Rounding of the face of slight or moderate degree occurred in 6 patients 
and in one other (No. 4) this has been pronounced during the entire period 
of treatment. In this patient and one other (No. 2) the rounding appears to 
have lessened recently. Mild acne has oceurred occasionally. 

During the summer of 1950 when we were treating asthma with both 
cortisone and ACTH we noticed that in those patients receiving ACTH marked 
tanning of the skin occurred on exposure to sunlight. During the summers of 
1951 and 1952 when cortisone was used almost exclusively, pigmentation of the 
skin was not of unusual degree. 

Edema of the ankles, which was oceasionally seen at the beginning of a 
course of treatment with cortisone, has been minimal during prolonged adminis- 








Re 


RE SPE 


PR cE 


St) oo gaa 








RE eae 





LOWELL ET AL.: BRONCHIAL ASTHMA TREATED WITH CORTISONE 119 


tration of the drug. None of the patients in this group are known to have had 
peptic uleer in the past and there has been nothing so far to suggest uleer 
symptoms. Two patients had evidence of healed pulmonary tuberculosis by 
x-ray but there has been no evidence of renewed activity. 

While receiving cortisone, two patients (Nos. 2 and 7) sustained traumatic 
fractures of the arm requiring open reduction. In neither ease was the fracture 
attributable to therapy with cortisone and convalescence and healing progressed 
entirely satisfactorily. 

After two years of treatment with cortisone, 2 patients (Nos. 4 and 10) 
were given histamine by aerosol in a manner described previously? and one 
patient (No. 14), who had received the drug for 114 years, was likewise exposed 
to an extract of house dust. The pulmonary response in these patients was 
intense and suggested that this had not been materially influenced by prolonged 
treatment with cortisone. Although the circumstances were such that only 
marked changes would have been recognized, these findings would appear to be 
consistent with the work of others.® 7 


SUMMARY 


Observations in 19 patients with severe bronchial asthma, treated with 
cortisone for a year or more in the period from December, 1949, to November, 
1952, are described. Although 17 of the 19 patients have maintained a satis- 
factory state of health, no evidence has been obtained to date that the under- 
lying pulmonary disease of which asthma is the manifestation has been mate- 
rially influenced by treatment. Two patients who improved initially have 
developed increasing asthma under treatment and may probably be regarded 
as failures. The chief side-effects encountered in this group of patients have 
been gain in weight (10 patients) and hypertension (3 patients), although the 
latter may be coincidental. Recurrent respiratory infections may be difficult 
to recognize and are often associated with relapse or exacerbation of the asthma. 
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THE CUTANEOUS REACTION TO THE BITE OF THE MOSQUITO 
AEDES AEGYPTI (L.) AND ITS ALLEVIATION BY THE 
TOPICAL APPLICATION OF AN ANTIHISTAMINIC 
CREAM (PYRIBENZAMINE) 


Frrcus J. O'Rourke, M.Sc., Pu.D., M.B., AND Maurice F. MuRNAGHAN, 
M.Sc., M.B., Orrawa, ONTARIO, CANADA 


INTRODUCTION 


HE cutaneous reaction produced by the bites or stings of those arthropods 

that attack man may be due to any one of four factors or to a eombina- 
tion of these, as follows: (a) mechanical trauma; (b) secondary infections; 
(c) injection of toxic substances; (d) response to sensitization.’ ? The trauma 
inflicted by the delicate mouth parts of mosquitoes is small but, nevertheless, 
usually produces typical histologic changes in the skin.* These changes, how- 
ever, are not sufficiently extensive to be noticeable by the individual. Bites 
may give rise to pruritus in the area bitten and subsequent scratching often 
produces marked lesions, which may become secondarily infected. This con- 
dition is by no means infrequent in individuals exposed to the vast numbers 
of biting flies such as occur in northern Canada. Two types of response 
follow most bites. An immediate reaction begins either while the mosquito 
is biting or shortly afterward and is characterized by a wheal with erythema 
and pruritus; a delayed reaction usually begins about twenty-four hours after 
the bite and consists of an itchy papule. Mellanby* believes that these 
two reactions are due to sensitization to two different antigens in the insect’s 
saliva. In contrast, Gordon and Crewe® suggest that the immediate reaction 
is due to sensitization and is partly the result of the release of histamine, 
whereas the delayed reaction is caused by a slowly acting poison. These 
authors also found that in two individuals highly sensitive to the bites of 
Aédes aegypti (L.) the antihistaminie drug Benadryl,® taken orally for three 
days in total daily doses of 150 mg., relieved the pruritus associated with the 
immediate reaction due to a bite inflicted on the second day, but did not other- 
wise affect the lesion. Gordon’ notes that ‘‘reports concerning the value of 
antihistaminie drugs are somewhat contradicatory, but it appears that whereas 
they are of value in controlling general allergic reactions following insect 
bites they are seldom effective in reducing the severity of the local reaction.”’ 

Bowen? found that, in some eases, antihistaminic creams applied to the 
sites of insect bites relieved the pruritus ‘‘in the early urticarial stages, but 
are of no benefit during the inflammatory or fibrotic stages of the lesion.’’ The 
same author quoted a personal communication from Dr. Evelyn M. Rockwell, 
Department of Dermatology, University of Cincinnati, to the effect that anti- 
histaminic creams are of no value and that pruritus is decreased only when 
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the drugs are given orally, or locally by iontophoresis. Neither of these work- 
ers mentioned the species of insect involved. Strauss® has found that the 
local application of antihistaminics relieves the reaction produced by the sting 
of the honeybee. It should be pointed out that this bee’s sting introduces 
poisonous substances, probably including histamine, into the skin, so that the 
subsequent reactions are of a different nature from those produced by mosquito 
bites.® * 

In view of the severe problem caused by biting flies in northern Canada‘ 
and elsewhere, it would be of considerable value to have a drug that would 
relieve the irritation due to bites. Antihistaminics, which are readily avail- 
able, were considered worthy of a trial. Local application was preferred to 
oral administration as this would eliminate the undesirable side effects, such 
as nausea and drowsiness, that not infrequently follow the exhibition of these 
drugs. The topical application of an antihistaminie cream might be expected 
to alleviate the reaction to mosquito bites, in part by its inactivation of his- 
tamine and in part by its local anesthetic action. 


METHODS 


To test this, 36 volunteer third-year medical students from the University 
of Ottawa were exposed to the bites of A. aégypti. All these students had pre- 
viously been bitten by indigenous mosquitoes in Canada (where some species 
of Aédes commonly occur as pests). As some of the students had been in areas 
where A. aegypti is known to occur, some of them may have been bitten by this 
species in the past. Of the group studied 16 claimed to be insensitive to mos- 
quito bites whereas the other 20 said they reacted markedly. 

Two mosquitoes were allowed to feed to repletion on the flexor aspect of 
the forearm; the sites of the bites were about six inches apart. One of the 
areas bitten was left untreated; into the other a 2 per cent Pyribenzamine® 
cream was rubbed immediately. The reactions were examined several times 
during the first hour and the students later questioned on their own observa- 
tions on the reactions. 

RESULTS 


The reactions found are shown in Table I and are compared with the re- 
sults obtained by Heilesen® as calculated from his figures for the reactions 
of adults. The results in both series are similar but there is a statistically 


TABLE I. THE REACTIONS TO THE FIRST SERIES OF BITES 























PRESENT SERIES HEILESEN ’S9 SERIES 
NUMBER | PERCENTAGE NUMBER | PERCENTAGE 

Subjects 36 100 31 100 
Reactors 30 83 25 81 
Nonreactors 6 17 6 19 
Immediate reaction only 23* 64 10* 32 
Delayed reaction only 5 14 6 19 
Immediate and delayed reactions 2 6 9t 29 
Number claiming to be insensitive 16 46 - - 
Number claiming to be sensitive 20 54 - - 





*By x? test, significantly different at 1 per cent level. 
+By x? test, significantly different at 5 per cent level. 
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significant difference between the two series in those that showed an immedi- 
ate reaction only and in those that had both immediate and delayed reactions. 
As 14 of Heilesen’s subjects had been previously exposed to bites of A. aegypti, 
and 4 of these had been intensively bitten, the differences possibly may be ae- 
counted for in this way. 

Of the 6 nonreactors in Heilesen’s series, 3 became positive after repeated 
biting; of the 6 in our series 4 gave an immediate reaction when bitten again 
at the same site after three weeks. 


REACTIONS IN THOSE CLAIMING TO BE INSENSITIVE 


Among those who claimed to be insensitive 5 showed no reaction when 
bitten, a higher proportion of nonreactors than in the group that claimed to be 
sensitive (see Table II) but not significantly different at the 5 per cent level 


TABLE II. DIFFERENCES IN THE REACTIONS OF THOSE CLAIMING TO BE INSENSITIVE AND THOSE 
CLAIMING TO BE SENSITIVE 








CLAIMING TO BE INSENSITIVE| CLAIMING TO BE SENSITIVE 








NUMBER~ | PERCENTAGE NUMBER | PERCENTAGE 
Subjects 16 100 20 100 
Reactors Va 69 19 95 
Nonreactors 5 31 1 5 
Immediate reaction only 9 56 14 70 
Delayed reaction only 2 12 3 15 
Immediate and delayed reactions 0 0 2 10 





using the x? test. When these 5 were bitten again three weeks later, only 2 
failed to react; the other 3 showed a small wheal after thirty minutes. Of 
the 9 with immediate reactions 6 complained of pruritus and all had a wheal 
surrounded by a peripheral erythematous area of varying extent. In addition 
to the wheal, erythema, and pruritus, 2 of these 6 reactors had marked swell- 
ing and induration at the site of the bite. In two cases there were delayed re- 
actions. In one individual a pruritic papule appeared after about twenty-four 
hours and remained for about ten hours. The other individual had a slight 
itch twenty-four hours later. Both were retested three months later; the 
former had a very mild, rapidly disappearing immediate reaction and no de- 
layed reaction, whereas the latter retained his previous reaction. No indi- 
vidual in this group had both immediate and delayed reactions. 


REACTIONS IN THOSE CLAIMING TO BE SENSITIVE 


Of the 20 individuals who claimed to be sensitive 19 showed some re- 
action to being bitten, a higher proportion of reactors than in the “‘insensi- 
tive’’ group, but not significant at the 5 per cent level by the x* test. Immedi- 
ate reactions occurred in 14 individuals, only 1 of whom had a delayed reaction 
as well. The reaction was typical in 5 cases; in 4 other cases there was in 
addition marked induration; in another 4, no pruritus, and in one of these 
no wheal, merely erythema; whereas in the last case, simply pruritus. The 
2 students who showed both immediate and delayed reactions responded im- 
mediately by a wheal, erythema, and pruritus, followed after twenty-four 
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hours by a markedly pruritic papule. In the 5 delayed reactors the reaction 
began after two to forty-eight hours and consisted of a papule surrounded by 
erythema, in 1 case accompanied by pruritus and induration. The single 
nonreactor when bitten again three weeks later developed a small wheal after 
an interval of thirty minutes. 
RESPONSES TO TREATMENT 

Table III shows that 18 of the 30 reactors experienced some degree of 
relief, either subjective or objective, in the treated area. There was no statis- 
tically significant difference between the degree of relief experienced by the 
two groups. Each of the 18 experienced relief of the pruritus either in the 
immediate reaction (14 individuals) or in the delayed reaction (4 individuals). 


TABLE IIT. RESPONSES TO TREATMENT AMONG THOSE REACTING TO BITES 











— at | GLAIMING TO BE _ | CLAIMING 70 BE ; 
| | INSENSITIVE | SENSITIVE 

| | PER- | ~ -PER- | 8 ER- 

| vroran | CENTAGE | NUMBER | CENTAGE | NUMBER | CENTAGE 
Reactors 30 100 il 100 19 100 
Number relieved 18 60 5 45 13 68 
Immediate reactors 25 100 9 100 16* 100 
Number relieved 16 64 4 44 12 75 
Delayed reactors (3 100 2 100 a 100 
Number relieved =. a7 1 50 3 60 


“*Including those showing both | imme diate and ‘delayed re actions. 


In addition, 10 of the immediate reactors had reductions in the size and dura- 
tion of the tissue reaction in the treated area. This relief was greatest in those 
who showed the most marked reactions in the control area; thus, of the 6 re- 
actors who had marked induration in the control area 3 had no induration and 
2 had very little induration in the treated area. In no ease did treatment pro- 
duce objective relief in the delayed reaction although in 4 of the 5 eases in 
which pruritus occurred in the control area it was absent in the treated area. 


ALLEVIATION OF PRURITUS 
As pruritus is the most significant subjective reaction to mosquito bites 
and provokes scratching, which may lead to secondary infection, the effect 
of treatment on its occurrence is shown in Table 1V. The treatment relieved 
or abolished the pruritus in 80 per cent of the cases. Twenty-one individuals 
suffered from pruritus and one of them complained of it in both immediate 
and delayed reactions. 


TABLE LV. Errects or TREATMENT ON THE DEVELOPMENT OF PRURITUS 





cee: Hae iTe ETRE re PRURITUS EITHER» 
| 








PRURITUS PRURITUS ABSENT | PRURITUS RELIEVED ABSENT OR 

| PRESENT IN THE IN THE TREATED IN THE TREATED RELIEVED IN THE 
REACTION CONTROL AREA | AREA | AREA | TREATED AREA 
Immediate 17 7 (41%) 7 (41%) 14 (82%) 
Delayed 5 4 (80%) 0 + (80%) 
Total 22 11 (50%) 7 (32%) 18 (82% o) 
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To determine whether the alleviation of the pruritus afforded by the 
Pyribenzamine® was due solely to its local anesthetic action, a further series 
of observations were made on the 21 students who complained of pruritus im- 
mediately after being bitten. Three mosquitoes were allowed to feed to reple- 
tion on the flexor aspect of the forearm; the sites of the bites were about four 
inches apart. One site was treated with the Pyribenzamine® cream, the sec- 
ond with a freshly prepared 1 per cent Nupereaine® (dibucaine) cream 
(chosen because it is one of the most potent local anesthetics), and the third 
area left as a control. 

The results are shown in Table V. In 3 individuals the reactions have be- 
come altered: in 2 eases the delayed reaction did not recur and was replaced 
by an immediate one, and in the third case, although a delayed reaction oe- 
curred, there was no itch as there had been on the previous occasion. The two 
preparations appear to be equally effective in the relief of pruritus since there 
is no significant difference between the two groups. We have already noted, 
however, that in some eases the severity of the reaction and the extent of in- 
duration are also reduced after the application of the Pyribenzamine® cream. 
Of the 21 pairs of treated reactions shown in Table V, in 9 cases the least se- 


TABLE V. Errects or Two DIFFERENT TREATMENTS ON THE DEVELOPMENT OF PRURITUS 


| | PRURITUS EITHER 
| PRURITUS PRURITUS ABSENT PRURITUS _ ABSENT OR 
| 
| 














PRESENT IN | IN RELIEVED IN RELIEVED IN 
Ma 10N TROL LE SION T RE ATE D AREA TREATED AREA TREATED AREA 


Immediate Reac tion 





TREATMENT 


Pyribenzamine® 2% 18 (100%) 9 (50%) 8(44%) 17 (94%) 

Nupercaine® 1% 18 (100%) 7 (38%) 10 (56%) 17 (94%) 
Delayed Reaction 

Pyribenzamine® 2% 3 (100%) 3 (100%) - 3 (100%) 

Nupercaine® 1% _ __ 3 (100%) 2 (66%) 0 2 (66%) 





vere was that treated with Pyribenzamine.® In the remaining cases there was 
no appreciable difference between the lesions. The more severe the reaction 
in the control area the more marked was the relief in the area treated with 
the antihistaminiec. 

These results indicate that the application of either Pyribenzamine® or 
Nupereaine® cream to mosquito bites is useful: not only will individuals be 
subjectively relieved but also secondary infections that generally result from 
seratehing will be considerably reduced. In view of its effect on the severity 
of the lesion the antihistaminie appears to be more useful than the local an- 
esthetic. 

SUMMARY 


The reactions of 36 medical students to the bites of the mosquito Aédes 
aegypti (i.) are deseribed. 

Treatment of the area bitten, immediately after the bite was received, 
with an antihistaminie cream (2 per cent Pyribenzamine®) diminished the 
severity of the reaction in 60 per cent of reactors. This drug and a local an- 
esthetic cream (1 per cent Nupercaine®) were compared and each was very 
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effective, relieving the pruritus in over 80 per cent of cases. As the anti- 
histaminie was also effective in reducing the severity of the lesions, it was 
considered slightly superior to the local anesthetic. 


We are grateful to the Ciba Co. Ltd., of Montreal, who kindly supplied the Pyri- 


benzamine cream, and to the medical students who allowed themselves to be bitten. 
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STUDIES IN REAGINIC AND HISTAMINIC WHEALS 


IT. THe Errects oF REAGINIC AND HISTAMINIC WHEALS UPON THE SUBSEQUENT 
RESPONSIVENESS OF PASSIVELY SENSITIZED CUTANEOUS SITES 


KATHERINE L. BowMAN, B.A., AND MATTHEW WaALzER, M.D., BRookiyn, N. Y, 
INTRODUCTION 


N 1921, Prausnitz and Kiistner’ reported the passive local sensitization of 

human skin by the intracutaneous injection of blood serum from a fish- 
sensitive individual with positive skin reactions to this allergen. This phe- 
nomenon was confirmed by De Besche? with sera of patients sensitive to other 
allergens. Coca and Grove*® described the immunologie properties of the skin- 
sensitizing antibody which they named the ‘‘atopie reagin.’’ 

The Prausnitz-Kiistner phenomenon opened a new approach to the study 
of the immunologic mechanisms involved in immediate positive skin reactions 
and in atopie hypersensitiveness. The phenomenon met its first practical 
application in the suggestion of Walzer and Kramer‘ that it be used, in a 
modified form, as an ‘‘indirect’’? method of testing atopic patients in whom 
direct testing was impractical. This technique was developed by Walzer and 
Bowman,’ who later reported other applications for passive transfer techniques. 

Early in the course of these investigations, it became apparent to us that 
positive reactions at passively sensitized sites produced local changes which 
could not be accounted for solely on the basis of specific neutralization of anti- 
bodies. This fact was brought out in a preliminary report® to the Society for 
the Study of Asthma and Allied Conditions in April, 1932. The studies were 
continued but were repeatedly interrupted for long periods of time because the 
available techniques were inadequate for the solution of the difficulties en- 
countered. More recent experiments have yielded information which clarifies 
some of the inexplicable phenomena previously encountered in passive trans- 
fer studies. 

Although we referred to different phases of this problem in our previous 
publications, the complete series of experiments are now about to be presented 
in detail for the first time. The scope of each paper in this series will be re- 
stricted more or less to that of the original preliminary report on whieh it is 
based and consequently will include only that bibliography which antedated 
the presentation of the preliminary report. Subsequent studies on these subjects 
by other workers will be reviewed in later papers. 

Throughout this series of studies the nature and properties of histaminic 
and reaginie wheals were compared. These experiments were designed, in part, 


to test the validity of the concept advanced by Lewis‘ and his co-workers, Dale,* 
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and others that histamine, or a histamine-like (‘‘H’’) substance, liberated locally 
from the tissue cells was responsible for the immediate whealing response of the 
allergic skin to a test with an offending allergen. 

The experiments in this communication deal with the effeets of wheal for- 
mation at a passively sensitized site upon the subsequent whealing potentialities 
of that site. 

The wheals at the passively sensitized sites were produced either by an 
immunologic reaction between the atopie reagin and its related atopen (allergen, 
antigen) or by nonimmunologic excitation with a nonspecifie urtivariogenic 
excitant, such as histamine or codeine. After an appropriate interval, the 
sites were restimulated with the same or with the alternate type of excitant. 
In this way, comparisons were made of the effects of immunologic and non- 
immunologic types of wheals upon the subsequent responsiveness of passively 
sensitized sites to the two different types of excitants. 


TECHNICAL CONSIDERATIONS 


1. Recipients—Nonatopie adults were used as recipients for sensitization 
in these studies. Many of them were student nurses or patients in a psychiatric 
hospital. As far as could be ascertained, they had negative family and personal 
histories for atopic illnesses. All had been intracutaneously tested with a series 
of representative food and inhalant atopens and those exhibiting positive re- 
actions were eliminated. Subjects with sunburned, rough, or otherwise abnormal 
skins were also excluded. 

2. Sera.—The sera employed for passive cutaneous sensitization were ob- 
tained from clinically sensitive atopic patients with positive cutaneous reactions. 
In the preparation of these sera every effort was made to avoid hemolysis since, 
in our experience, the use of hemolyzed serum for sensitization perceptibly im- 
paired the reactivity of the passively sensitized sites for several weeks. 

Blood obtained by venipuncture with a dry sterile syringe was allowed 
to cool at room temperature for about one hour. The coagulum was separated 
from the wall of the test tube with a sterile applicator and the tube placed in 
the refrigerator. On the following day, the serum was removed from the 
clot, centrifuged, Seitz-filtered, and then stored without preservative in the 
refrigerator. 

3. Passive Cutaneous Sensitization—For the passive local sensitization 
of each site on the recipient, 0.05 ml. of serum was injected intracutaneously. 
Not more than 6 sites were sensitized at one time on any recipient, 4 being the 
number prepared in most instances. 


4. Testing Techniques.—An interval of from three to seven days was allowed 
to elapse before the sensitized sites were tested. In only a few instances did the 
objectives of the experiment require a shortening of this interval. The passively 
sensitized sites were tested by the intracutaneous injection of approximately 
0.01 ml. of an excitant. 
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In these passive transfer experiments, the techniques developed for com- 
parative testing in the direct method* were employed. The following considera- 
tions were considered pertinent and important: (a) extreme care was exercised 
in the performance of the skin tests with respect to depth of the test injection 
and with respect to the amount of test material introduced; (b) comparative 
tests were placed at least 6 em. apart; (c) wheals which were to be compared 
ranged from one-plus to two-plus in size, since it was found that the irregular 
outlines of larger wheals made comparisons difficult ; (d) reactions were graded 
by palpation as well as by inspection; (e) a sufficient number of comparative 
tests were made in each experiment to permit reliable conclusions to be drawn. 


5. Test Solutions—Extracts of atopens were prepared with buffered saline 
by the method of Coea and Milford’? and their total nitrogen contents were 
determined by the Kjeldahl method. Dilutions of the concentrated extracts 
were prepared in buffered saline. Nonspecific wheals at passively sensitized 
sites were produced with solutions of histamine diphosphate and codeine sulfate, 
diluted in physiologic saline on the basis of salt content. 


6. Size of Reactions—To study the effects of a reaction upon a passively 
sensitized site, it was found necessary to make the initial or primary test wheal 
large enough to exercise a pronounced effect upon the site. For this reason, 
primary reactions usually ranged from three-plus to four-plus in size. For 
the retests, however, wheals between one-plus and two-plus in size were pre- 
ferred for the reason previously noted. 

In order to insure the production of reaginic wheals of the proper size, 
it was necessary to run a series of preliminary titrations with each serum and 
atopen. Passively sensitized sites were prepared on several subjects with the 
serum which had been selected for the experiment. These sites were then tested 
with varying dilutions of the related allergenic extract so that the dilution 
producing wheals of a size most suitable to the needs of the experiment might 
be determined. Similarly, in experiments involving nonspecific wheals, it was 
necessary to perform preliminary titrations on each subject with varying dilu- 
tions of histamine or codeine. 

7. The Reading and Recording of Reactions—We were handicapped by 
the lack of a standard system for the reading and recording of skin reactions 
resulting from the tests. We were well aware that a system, based solely on 
dimensional measurements, failed to take into full consideration the amount of 
edema present in a wheal, a factor which could be estimated only by palpation 
of the reaction.® Neither a suitable scale for the measurement of this factor 
nor a means for recording it existed. 

Since the whealing component of the cutaneous reaction was considered 
much more significant than the erythematous response, the two factors, although 
read simultaneously, were recorded separately. Because the dimensional meas- 
urements of a wheal represented the component which could be most accurately 
estimated, it was used as the basis of a system for grading wheal reactions 


which is presented herewith. The results recorded in the protocols, however, 


*These studies were described in a subsequent publication. 
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represent, in many instances, readings after slight adjustments had been made 
upward or downward to take into account definite differences in edema detected 
by palpation of the wheals under comparison. 

With respect to size of wheals, the following reading seale was employed: 


A wheal 8 mm. in diameter was graded one-plus (+). 

A wheal 10 mm. in diameter was graded two-plus (++). 

A wheal 12 mm. in diameter was graded three-plus (+++). 

A wheal 14 mm. in diameter with irregular outlines or with true pseudopods 
was graded four-plus (++++). 

With respect to erythema the following reading scale was adopted: 

A one-plus (+) represented 1 em. of solid erythema surrounded by an 
areola of punctate erythema. 

A two-plus (++) represented 2 em. of solid erythema surrounded by an 
areola of punctate erythema. 

A three-plus (+++) represented 3 em. of solid erythema surrounded by an 
areola of punctate erythema. 

A four-plus (++++) represented 4 em. of solid erythema surrounded by 
an areola of punctate erythema. 

Intermediate degrees of reactivity in both seales were designated as 0+, 
+, ++, ++4, ete. 


The obvious inadequacies of these systems of grading were, to some extent, 
minimized by the fact that the results in all experiments depended upon the 
comparison of two or more cutaneous reactions which had been simultaneously 
produced. The readings could therefore be adjusted to indicate relative differ- 
ences in the wheals under comparison. Such liberties were considered permissi- 
ble since, in no instance, were readings obtained in different experiments to be 
compared. 

The effect of the deficiencies in this system of grading was further dimin- 
ished by having all tests performed and reactions read by the same investigator 
(K. B.). 

EXPERIMENT 1 

The Effect of Wheal Formation at a Passively Sensitized Site Upon Its 
Capacity to Respond to Restimulation.—The first experiment was designed to 
show that wheal formation at a passively sensitized site affects the subsequent 
responsiveness of that site. 

Five nonatopic subjects were sensitized with a serum containing skin- 
sensitizing antibodies for ragweed pollen and for horse epithelium. On the 
lateral aspect of one arm of each subject, six sites were prepared in two vertical 
rows of three, neighboring sites being about 6 em. apart. After an interval of 
from three to five days, the 3 sites in one of the vertical rows on each subject 
were tested with a ragweed pollen extract which produced wheals approximately 
three-plus in size on all sites. 

At intervals of from two to thirty-one days thereafter, a site in the previ- 
ously tested row and its counterpart in the untested row were injected with an 
extract of horse epithelium. Only one pair of sites were tested on a single day. 
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The results of the 13 comparative tests are recorded in Table I. In every 
instanee, the wheal on the previously tested site was smaller than that on the 
previously untested site. The erythema on the previously tested site was smaller 
than that on the control (i.e., previously untested) site in 11 instances, or 85 
per cent of trials. 

TABLE I, THE SITES WERE PASSIVELY SENSITIZED Wirit A SERUM CONTAINING REAGINS For 


RAGWEED POLLEN AND HorRSE EpitHeELIuM. THE INITIAL TESTS WERE MADE WITH RAGWEED 
EXTRACT* AND THE RETESTS WITH HorSE EPITHELIUM EXTRACT.* 























RESPONSE TO HORSE EPITHELIUM 
INTERVAL BE- | PREVIOUSLY TESTED | PREVIOUSLY UNTESTED SITE YIELDING 
TWEEN TESTS SITE R SITE C LARGER REACTION 
SUBJECT IN DAYS WHEAL | ERYTHEMA | WHEAL | ERYTHEMA | WHEAL | ERYTHEMA 
C. O. 2 + 0+ +++ ++ C Cc 
7 + Os ++ + C C 
14 + Oe ++ + C C 
KO: + ++ a +++ = C C 
7 ++ + +++ + C C 
11 + = ++% +4 Cc d 
Bow: + ++ = ++ ++ C Cc 
7 +4 + ++ Be Cc R 
11 + 0 ++ 0 C = 
B. W. 5 ~ . +++ ++ C C 
16 + 4 ++ + C C 
WW) As 21 - O+ ++ +2 C C 
31 + 0 ++ 4 Cc C 
Wheal Eryth. 
Number of comparative tests 13 13 
Number of responses larger on control site (C) 13 (100 11 (85 
%) %) 
Number of responses larger on retested site (R) 1 
Number of responses equal on both sites (=) 0 1 





; =ine dilutions used in these and subsequent experiments were determined by preliminary 
titrations with each serum and atopen as described under “Technical Considerations.” 


The significance of the finding that the alteration in the response of the 
passively sensitized site was still demonstrable after a period of thirty-one days 
will be discussed in subsequent experiments. 

This experiment yielded evidence to indicate that an immunologic (reagin- 
atopen) wheal at a passively sensitized site definitely reduced the subsequent 
responsiveness of that site to excitation with another atopen. This finding 
raised the following important questions: (1) Would a passively sensitized 
site which had been the seat of an immunologic (reaginic) wheal also show sub- 
sequent diminished responsiveness to a nonspecific urticariogenie excitant, such 
as histamine or codeine, which produce wheals by a direct effect upon the 
capillaries without the mediation of an immunologic mechanism? (2) Would 
a primary histaminie wheal at a passively sensitized site also affect the subse- 
quent responsiveness of that site to an atopen or to histamine? 

The experiments which follow were designed to provide the answers to these 
basic questions. 

EXPERIMENT 2-A 


The Comparative Effects of Reaginic and Histaminic Wheals at Passively 
Sensitized Sites Upon Their Subsequent Responsiveness to Atopens.—In this 
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experiment, each of 7 subjects was passively sensitized at 3 different sites (T, 
H, and ©) with a serum containing skin-sensitizing antibodies for timothy and 
ragweed pollens. Seven days later, site T on each subject was tested with 
timothy pollen extract in a dilution which preliminary studies had indicated 
would produce a four-plus (++++) reaction. At the same time, site H was 
tested with a previously determined dilution of histamine which produced a 
wheal comparable in size to the specific wheal at site T. Site C was left un- 
tested as a control. At intervals varying from seven to twenty-one days there- 
after, sites T, H, and C were tested with ragweed pollen extract. The results 
obtained in this experiment are listed in Table IT. 

In 7 comparative tests, the wheal obtained with the ragweed test at site 
T, the seat of a previous reaginie wheal, was smaller in every instance than 
that elicited with a similar test at site C, the previously untested control site. 
Similarly, the wheal obtained with a ragweed test at site H, the site of a 
previous histaminie wheal, was smaller than that at the control site in 5 out of 
7 trials, or 71 per cent of the cases. The ragweed wheal at site T was smaller 
than that obtained at site H in 71 per cent of cases. The erythemas associated 
with these reactions generally conformed in extent to the whealing reactions 
which they accompanied. 

This experiment was repeated using codeine instead of histamine as the 
nonspecific excitant. Similar results were obtained but the impairment in 
whealing capacity of a sensitized site following the use of codeine was not quite 
so great as that produced by a histaminie wheal of comparable size. The 
protocols of the codeine experiments will not be presented here, since the results 
did not materially vary from those obtained with histamine. 

It was demonstrated in these experiments that reaginie wheal formation at a 
passively sensitized site reduced its subsequent responsiveness to immunologic 
stimulation with another atopen. Similarly, hyporesponsiveness* at a passively 
sensitized site followed wheals induced by nonimmunologie (histamine or 
codeine) excitants. However, a reaginie wheal seemed to produce a more 
deleterious effect upon the subsequent whealing capacity of the site than did a 
histaminie wheal of the same size. 

The fact that timothy and ragweed pollens, which are antigens similar in 
nature, were used for the testing and retesting of some of the passively sensitized 
sites had no bearing on the results obtained. It will be demonstrated in a sub- 


; *The diminished responsiveness which followed wheal formation at a passively sensitized 
site was designated in our preliminary report as a type of “refractoriness.” This term had 
been borrowed from Lewis? who had described a “partial refractoriness to whealing’” which 
he detected at the site of an experimentally produced histamine wheal. The phenomenon was 
attributed to a transient diminution in capillary permeability which disappeared in a matter of 
minutes or hours. The inadequacy of the term for the changes noted in our experiments be- 
came apparent at an early date when it was recognized that immunologic as well as tissue fac- 
tors might be involved and that, these changes might persist for days or weeks, or might even 
be permanent. The term “refractoriness,” nevertheless, was temporarily retained and the 
choice of a more adequate term postponed until the nature of the changes involved could be 
more carefully analyzed. 

At present, we prefer, and employ in this communication, the term “hyporesponsiveness” 
to designate the diminished whealing capacity found at a cutaneous site which has been altered 
in some manner. The term is intended to be all-inclusive and to indicate the presence of a 
diminished responsiveness at a skin site without regard to the mechanisms which produced it. 
It covers diminutions in response, either transient or permanent, which are the result of either 
immunologic or nonimmunologic mechanisms and which occur at unsensitized as well as at 
passively sensitized cutaneous sites. In the studies which follow, the term “hyporesponsiveness” 
will be broken down into the various factors which seem to participate in its production. 
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sequent experiment (4-B) that the primary factors under consideration in these 
experiments are independent of any antigenic relationships which may exist 
between the antigens employed. 

In this experiment, some of the wheals produced on retesting the passively 
sensitized sites were larger than had been considered suitable for purposes of 
comparison. However, the results obtained were repeatedly confirmed in sub- 
sequent studies in which this technical error was avoided, thus rendering a 
repetition of this experiment unnecessary. 


EXPERIMENT 2-B 


The Comparative Effects of Reaginic and Histaminic Wheals at Passively 
Sensitized Sites Upon Their Subsequent Responsiveness to Histamine.—The 
previous experiment, with slight modifications, was repeated to determine 
whether the same results would be obtained when a nonspecific excitant (hista- 
mine) instead of a specific excitant was used for retesting the sites. 

Accordingly, 7 subjects were each sensitized at 3 sites (R, H, and C) with 
a serum containing skin-sensitizing antibodies for ragweed. Seven days later, 
site R was tested with a ragweed pollen extract, and site H with histamine. 
Dilutions of both excitants were chosen which preliminary titrations had shown 
would produce marked (++++) wheals of equal size. The control site was left 
untested. After another seven-day interval, sites R, H, and C were tested with 
histamine in a dilution of 1:5000, which, it was known, would produce wheals 
of two-plus degree. The results of this experiment are recorded in Table ITI. 

In all 7 comparisons, the histaminie wheal at previously tested site R was 
smaller than that at control site C. Likewise, in every retest, the histaminic 
wheal at site R was smaller than that at site H. The wheal at site H was smaller 
than that at its control site C in 4 (57 per cent) instances, equal to it in 2 (28 
per cent), and larger in only 1 (14 per cent). The erythema responses generally 
conformed to those of the wheals. 

Thus, it was found that after an interval of seven days, a passively sensi- 
tized site, which had been the seat of either a reaginie or histaminie wheal, 
tended to show a hyporesponsiveness on restimulation with histamine. The 
results in this experiment closely corresponded to those which had been obtained 
in the previous experiment when the sites had been restimulated with a specific 
excitant. In this, as in the previous study, the primary reaginie wheal produced 
a more deleterious effect, as expressed in subsequent hyporesponsiveness, on the 
passively sensitized site than did a histaminic wheal of comparable size. 


EXPERIMENT 3-A 


The Duration of Hyporesponsiveness to Histamine Produced by a Hista- 
minic Wheal at a Passively Sensitized Site—It seemed important at this point 
to determine the duration of the hyporesponsiveness which followed a reaction 
at a passively sensitized site. Since reaginic and histaminic wheals seemed to 
affect their sites unequally, they were studied separately. The following experi- 
ment was designed to determine the duration of the hyporesponsiveness pro- 
duced at a passively sensitized site when histamine was used both for the 
stimulation and restimulation of the site. 
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On each of 35 subjects, 4 sites were sensitized with either of two reagin- 
bearing sera. Although reagins played no active role in this experiment, it was 
necessary to use such sera since this study was concerned with the responsiveness 
of passively sensitized sites. 

Four days after sensitization, wheals of three- or four-plus magnitude were 
produced at these sites with histamine in a dilution of 1:1,000. At intervals 
varying from ten to twenty-eight days thereafter, one of these sites and a 
neighboring normal nonsensitized cutaneous area were tested with histamine 
in a 1:2,500 or 1:5,000 dilution and the resulting reactions compared. The 
results of 40 such comparative tests are summarized in Table IV. 


TABLE LV. ALL TESTS AND RETESTS AT PASSIVELY SENSITIZED AND NORMAL CUTANEOUS SITES 
WERE MADE WITH HISTAMINE. 








RESPONSE TO HISTAMINE AT PREVIOUSLY TESTED SITE 

















INTERVAL IN DAYS 
BETWEEN TEST NUMBER OF SMALLER THAN EQUAL TO LARGER THAN 
AND RETEST WITH | COMPARATIVE NORMAL NORMAL NORMAL 
HISTAMINE TESTS WHEAL | ERYTH. | WHEAL | ERYTH. | WHEAL | ERYTH. 
10 6 5 Ly 1 1 0 0 
(83%) (88%) (17%) (17%) 
19 to 21 9 4 4 5 3 2 
(44%) (44%) (56%) (33%) (22%) 
25 to 28 25 4 6 16 16 3 


} 5 é 
(16%) (24%) (64%) (64%) (20%) (12%) 





Comparative tests with histamine performed ten days after the original 
tests produced smaller wheals on the retested sites in 5 (83 per cent) of 6 trials. 
At from nineteen to twenty-one days, smaller wheals were obtained on the 
retested sites in 4 (44 per cent) of 9 comparisons, the remaining 5 (56 per 
cent) being equal in size to the controls. (At this time interval, 4 additional 
unlisted comparisons were made, using codeine in a dilution of 1:120 as the 
nonspecific excitant for restimulation of the sites. Hyporesponsiveness was 
found at the retested sites in every instance.) In 25 comparative tests per- 
formed at from twenty-five to twenty-eight days after the initial tests, smaller 
reactions were obtained on the retest site in only 4 (16 per cent) instances. 
Sixteen (64 per cent) reactions were equal on retest and control sites at this 
time and, for the first time in this experiment, some of the wheals on the re- 
tested sites were larger than those on the control sites. This occurred in 5 
instances, or 20 per cent of the comparative tests. The erythema responses in 
this experiment tended to run parallel to the whealing reactions. 

From this experiment, it was ascertained that a passively sensitized site 
which had been the seat of a histaminiec wheal usually regained its normal 
responsiveness to histamine (or codeine) within a period of four weeks. 


EXPERIMENT 3-B 
The Duration of Hyporesponsiveness to Atopen Produced by a Histaminic 
Wheal at a Passively Sensitized Site—The preceding experiment was then re- 
peated to ascertain whether normal responsiveness to histamine would return 
to a passively sensitized site within four weeks after a reaginic wheal, as it 
usually did following a histaminic wheal. 
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Eleven subjects were passively sensitized at cutaneous sites with the sera 
used in the previous experiment (3-A). These contained skin-sensitizing anti- 
bodies for horse and rabbit danders and for ragweed pollen. After four days, 
these sites were tested with horse or rabbit epithelium or with ragweed pollen 
extract. Three- or four-plus reactions were obtained at all sites. 

After an interval of from twenty-one to twenty-eight days, a site (A) 
previously tested with atopen and a normal (unsensitized) cutaneous area (N) 
on each subject were tested with histamine (1:2,500). In 3 instances, a solution 
of codeine sulfate (1:120) was substituted for the histamine. The results of all 
comparative tests are shown in Table V. 


TABLE V. THE INITIAL REACTION AT THE PASSIVELY SENSITIZED S1TE A Was InpDUCED WITH 

AN ATOPEN (HORSE EPITHELIUM, RABBIT EPITHELIUM, OR RAGWEED). THE RETEST WAS MADE 

WITH HISTAMINE OR CODEINE. A PREVIOUSLY UNTREATED CUTANEOUS AREA (N) Was USseEpD 
FOR THE CONTROL TEST, 








RESPONSE TO HISTAMINE (OR CODEINE) 


























ON 
INTERVAL IN|NONSPECIFIC|SITE A PREVIOUSLY 
DAYS BE- EXCITANT TESTED WITH SITE YIELDING 
TWEEN TEST] USED FOR ATOPEN NORMAL SITE N LARGER RESPONSE 
SUBJECT | AND RETEST RETEST WHEAL | ERYTH. | WHEAL | ERYTH. | WHEAL | ERYTH. 
a 21 Histamine +++ +t +++ ++ = = 
2 21 Histamine ++ + +++ ++ N N 
3 21 Histamine +++ +++ +++ +t A A 
4 25 Histamine ++ ++ ++ + = = 
5 25 Histamine +++ ++ ++ ++ A A 
6 20 Histamine ++ + ++ 4 = = 
7 28 Histamine ++ + ++ + = = 
8 28 Histamine ++ ++ ++ + = A 
9 28 Codeine +++ ++ +++ +++ = N 
10 28 Codeine ++ ++ ++ + — A 
11 28 Codeine +++ +++ +++ +++ = N 





Of the 3 cases retested on the twenty-first day, 1 showed a larger wheal at 
the normal site (N), 1 at the retested site (A), while the third case showed 
equal reactions at the two sites. At twenty-five days, 2 of 3 retested sites (A) 
responded with wheals equal in size to those obtained at their control sites 
(N). On the twenty-eighth day, 5 cases were retested, 2 with histamine and 
3 with codeine. Equal responses were obtained at the retested and normal sites 
in all 5 comparative tests. In the majority of instances, the erythema and 
wheal responses corresponded. 

This experiment demonstrated that a passively sensitized site, which had 
been the seat of a reaginic wheal, recovered its normal whealing responsiveness 
to nonspecific excitants, such as histamine or codeine, within four weeks. A 
recovery period of similar duration had been found in the preceding experiment 
when the primary wheal had been produced with histamine. 


EXPERIMENT 4-A 


The Duration of Hyporesponsiveness to Atopen Produced by a Histaminic 
Wheal at a Passively Sensitized Site—It had been demonstrated in Experiments 
2-A and 2-B that both reaginie and histaminic wheals impaired the capacity of 
passively sensitized sites to form reaginic and histaminic wheals on restimulation. 
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This alteration in the responsiveness of the previously tested sites might be 
accounted for in several ways: (a) It might represent an alteration in the tissue 
cell, nonimmunologic in nature, produced by the primary wheal. The results 
of Experiments 3-A and 3-B demonstrated the existence of such a tissue factor. 
(b) It might be the expression of an immunologic change, namely, an alteration 
in the state or quantity of the skin-sensitizing antibodies at the passively sensi- 
tized site produced by the paianey wheal. This possibility was suggested by the 
results of Experiments 1 and 2-A, but its actuality had not been established. 
(ec) It might be an expression of a combination of these tissue and immunologic 
factors. 

In Experiments 1, 2-A, and 2-B, all, except two of the retests, were made 
at periods varying from a few days to three weeks after the primary wheal. 
During this period, both the tissue and immunologic factors under considera- 
tion might have contributed to the hyporesponsiveness of the passively sensi- 
tized site. 

The fact that the nonspecific tissue factor was of limited duration afforded 
the means of ascertaining whether an immunologic component was also involved 
in the hyporesponsiveness which followed wheal formation at a passively sensi- 
tized site. A loss in reactivity, persisting beyond four weeks and exceeding the 
natural decrease in response caused by aging of the site, could only be attributed 
to an immunologic change produced by the initial wheal at the passively sensi- 
tized site. 

The two experiments which follow were designed to ascertain whether the 
hyporesponsiveness in specific response produced by a wheal at a passively sensi- 


TABLE VI. CUTANEOUS SITES WERE PASSIVELY SENSITIZED TO COTTONSEED, FLAXSEED, HORSE 
EPITHELIUM, MILK, RABBIT EPITHELIUM, AND RAGWEED. INITIAL WHEALS WERE PRODUCED 
WitH HISTAMINE. RETESTS WERE MADE WITH AN ATOPEN. 








| RESPONSE TO TEST WITH ATOPEN 
| ON SENSITIZED ON SENSITIZED 














INTERVAL IN SITE H 2 PRE- SITE C SITE OF 
DAYS BE- ATOPEN VIOUSLY TESTED PREVIOUSLY LARGER 
TWEEN USED FOR | WITH HISTAMINE UNTESTED RESPONSE 
SUBJECT TESTS RETEST | WHEAL | ERYTH. | WHEAL | ERYTH. | WHEAL | ERYTH. 
1 28 Milk ++ ++ ++ ++ Cc Cc 
2 28 Milk ++ ++ ++ ++ H2 H2 
8 28 Milk +2 +2 ++ ++ C C 
4. 28 Cottonseed ++ + +++ ++ C Cc 
5 35 Cottonseed + = +t ++ C C 
6 28 Cottonseed ++ au +++ ++ C C 
< 35 Cottonseed ++ + +++ + C = 
8 35 Cottonseed a2 0 ++ O+ Cc C 
9 35 Cottonseed ++ O+ ++ + C C 
10 35 Cottonseed + 0+ ++ + Cc C 
11 35 Cottonseed a 0 ++ O+ Cc C 
12 35 Cottonseed ++ = ++ + C C 
13 35 Ragweed & = ++ + C C 
14 35 Ragweed p + ee gi C C 
15 35 Ragweed ++ = ho ~ Cc Cc 
Wheal Eryth. 
Number of comparative tests 15 15 
Number of responses larger on previously tested ie (H 2) 1 1 
Number of responses larger on untested site (C) “ (93%) 13 (87%) 
Number of responses equal on both sites (=) 1 
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tized site outlasted the four-week period needed for the re-establishment of 
normal tissue responsiveness at that site. In the first experiment, 4-A, the 
initial wheal was produced by histamine, in the second, 4-B, by an atopen. 

Three cutaneous sites (H 1, H 2, and C) on each of 15 subjects were 
passively sensitized with reagin-bearing sera. For sensitization of 6 of these 
subjects, a serum containing reagins for rabbit epithelium, horse epithelium, 
flaxseed, and milk was employed. For the other 9 subjects, a serum with 
reagins for ragweed pollen and cottonseed was used. 

Four days following passive cutaneous sensitization, sites H 1 and H 2 
were tested with histamine in a dilution of 1:1,000. Three-plus reactions resulted 
at all sites. Site C was not tested. On the twenty-seventh day thereafter, site 
H 1 and a neighboring normal unsensitized skin area were tested with histamine 
in a dilution of 1:5,000. In all instanees, H 1 responded as well to histamine 
as did the normal skin. 

From one to eight days later, sites H 2 and C were tested with one of the 
atopens related to the reagins in the sensitizing serum. The results of these 
tests are shown in Table VI. 

In 14 (93 per cent) of the 15 comparative tests, the wheal on the previously 
tested site H 2 was smaller than that on the passively sensitized but previously 
untested control site C. In 13 (87 per cent) of these tests, the erythema on the 
retested site H 2 was also smaller than that on the control site C. 

It was, therefore, conclusively demonstrated that a sensitized site previously 
tested with a nonspecific excitant, histamine, showed a persistent loss in its 
subsequent capacity to produce reaginiec wheals. That this permanent loss in 
sensitiveness exceeded that due to aging of the site was shown by the fact that 
site H 2, which had been previously tested, responded with a smaller reaction 
than control site C, which had been sensitized at the same time but was tested 
for the first time from thirty-two to forty days after sensitization. 


EXPERIMENT 4-B 


The Duration of Hyporesponsiveness to Atopen Produced by a Reaginic 
Wheal at a Passively Sensitized Site—The previous experiment was repeated 
except that an atopen rather than histamine was used to induce the initial 
wheal at the passively sensitized site. Since this atopen would tend to neutralize 
all reagins antigenically related to it, an immunologically unrelated atopen was 
chosen for restimulation of the site. 

Three cutaneous sites (H, A, and C) were passively sensitized on each of 
14 nonatopic subjects with one of the two sera employed in Experiment 4-A. 
Four days later, site H was tested with histamine in a dilution of 1:1,000 and 
site A was tested with an atopen. In all subjects, reactions (+++) of approxi- 
mately equal size were obtained at sites H and A. Site C, the control, was not 
tested at this time. 

As in the preceding experiment, site H and a neighboring normal (un- 
sensitized) cutaneous area were tested, after an interval of approximately four 
weeks, with histamine in a dilution of 1:5,000, in order to verify the return of 
normal tissue responsiveness at the previously tested site. Several days there- 
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after, site A and site C were tested with a second atopen antigenically unrelated 
to that previously employed at site A. The results of these comparative tests 
are shown in Table VII. 


TABLE VII. CUTANEOUS SITES WERE PASSIVELY SENSITIZED TO COTTONSEED, FLAXSEED, HORSE 

EPITHELIUM, MILK, RABBIT EPITHELIUM, AND RAGWEED. INITIAL REACTIONS WERE INDUCED 

WITH AN ATOPEN. RETESTS WERE MADE WITH A SECOND ATOPEN, ANTIGENICALLY UNRELATED 
TO THE First. 








RESPONSE TO ATOPEN ON 




















INTERVAL PREVIOUSLY PREVIOUSLY SITE OF 
IN DAYS ATOPEN USED FOR TESTED UNTESTED LARGER 
SUB- BETWEEN | INITIAL | | SITE A SITE C RESPONSE 
JECT | TESTS | TEST | RETEST WHEAL | ERYTH.| WHEAL | ERYTIH.| WHEAT | ERYTH. 
1 25 Rabbit Flaxseed ++ ++ t+ +44 Cc Cc 
2 28 Rabbit Milk ++ + +++ ++ € e 
$ 25 Rabbit Flaxseed +++ ++ ++ ++ C = 
5 28 Rabbit Milk es + ++ mr Cc Cc 
6 28 Ragweed Cottonseed + 0+ +++ ++ C C 
a 35 Ragweed Cottonseed = O+ ++ ++ Cc C 
8 25 Ragweed Cottonseed ae ot +++ aot C Cc 
9 35 Ragweed Cottonseed ++ Bs +++ + C C 
10 35 Ragweed Cottonseed x 0 ++ O+ C C 
11 35 Ragweed Cottonseed + 0 ++ = Cc Cc 
12 35 Ragweed Cottonseed + + ae ‘e Cc Cc 
13 35 Ragweed Cottonseed + 0 ++ 0+ Cc Cc 
14 35 Ragweed Cottonseed + 0 ++ ~ Cc Cc 
Wheal Eryth 
Total number of comparative tests 14 14 
Number of responses larger on previously tested site (A) 0 0 
Number of responses larger on previously untested site (C) 14 (100%) 13 (93%) 
Number of responses equal on both sites (=) 0 7 





In all of the 14 comparative tests, the wheal on previously tested site A 
was smaller than that at control site C, the previously untested sensitized site. 
The erythema at site A was also diminished in all except one instance. 

These results demonstrated that the original reaginic reaction at the 
passively sensitized site had permanently affected the immunologic responsive- 
ness of that site. It was to be expected that the atopen-reagin reaction would 
completely or partially neutralize those reagins which were related to the 
atopen initially employed. However, the fact that, in this experiment, the loss 
of sensitivity at the previously tested site was a general one, extending beyond 
the boundaries of antigenic relationship, indicated that the change was a non- 
specific effect of the initial immunologic wheal and not the result of a specific 
neutralization of antibodies. This conclusion found support in the results of 
the previous experiments 2-A and 4-A in which it was demonstrated that 
histaminie wheals produced similar, though less pronounced, deleterious effects 
upon the subsequent immunologic responsiveness of a passively sensitized site. 


EXPERIMENT 5 
The Comparative Effects of Reaginic and Histaminic Wheals Upon the 
Sensitivity of Passively Sensitized Sites—It had been noted in Experiments 
2-A and 2-B that the reaginic wheal seemed to produce a more pronounced 
impairment of the responsiveness of a passively sensitized site than did a 
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histaminie wheal. In that study, however, sites had been retested at intervals 
of from seven to twenty-one days, when diminished tissue responsiveness was 
still present at some of the sites. In the light of subsequent findings, it seemed 
advisable to re-examine this question, in order to rule out the tissue factor as 
the one primarily responsible for the results obtained. To accomplish this, the 
following experiment was performed. 

Four sites were sensitized on each of a series of subjects with the same sera 
employed in Experiments 4-A and 4-B. 

On 2 sensitized sites, H 1 and H 2, on each subject, four-plus wheals were 
induced by tests with histamine in a dilution of 1:1,000. On the other two 
sites, A 1 and A 2, reaginie wheals of similar size were induced by tests with an 
extract of rabbit epithelium or of ragweed pollen. 

After an interval of from twenty-five to thirty-five days, site H 1 and site 
A 1, as well as a normal unsensitized area on each subject, were tested with 
histamine in a dilution of 1:5,000. With few exceptions, the reactions obtained 
on the previously tested sites were equal to those on the normal skin. 

On 16 of the subjects in whom normal responsiveness to histamine had 
returned at the previously tested sites, tests with atopens were performed on 
the following day. Sites H 2 and A 2 on each subject were tested with an 
atopen which was antigenically unrelated to that previously employed at A 1 
and A 2. The results obtained are listed in Table VIII. 


TABLE VIII. CuTANEOUS SITES WERE PASSIVELY SENSITIZED TO COTTONSEED, FLAXSEED, HORSE 

EPITHELIUM, MILK, RABBIT EPITHELIUM, AND RAGWEED. INITIAL REACTIONS WERE INDUCED 

WitH HISTAMINE OR WITH AN ATOPEN. RETESTS WERE MADE WITH A SECOND ATOPEN, 
ANTIGENICALLY UNRELATED TO THE FIRST. 



































RESPONSE TO RETEST WITH ATOPEN ON 
INTERVAL ATOPEN USED ON SITE H 2 PREVI- SITE A 2 PREVI- 

IN DAYS SITE A 2 FOR OUSLY TESTED OUSLY TESTED SITE OF 
suB- | BETWEEN INITIAL WITH HISTAMINE WITH ATOPEN LARGER 
JECT TESTS TEST RETEST WHEAL | ERYTH. | WHEAL | ERYTH. | RESPONSE 

1 28 Rabbit ep. Milk ++ +# bis a H 2 
2 25 Rabbit ep. Flaxseed +++ ++ ++ ++ H 2 
3 2 Rabbit ep. Milk ++ ++ + + H 2 
4 28 Rabbit ep. Milk ++ +z + + H 2 
5 28 Ragweed Cottonseed ++ + + 0+ H 2 
6 35 Ragweed Cottonseed + + a 0+ H 2 
é 28 Ragweed Cottonseed ++ a as 0+ H 2 
8 35 Ragweed Cottonseed ++ + ++ a H 2 
9 35 Ragweed Cottonseed ++ 0+ + 0 H 2 
10 35 Ragweed Cottonseed + 0 a 0 = 
14 3D Ragweed Cottonseed ++ te + 0 H 2 
12 28 Rabbit ep. Milk ++ ++ + + H 2 
13 28 Rabbit ep. Milk ++ ++ + + H 2 
14 28 Rabbit ep. Milk + + ++ ++ A 2 
15 25 Rabbit ep. Milk ++ ++ + ns H 2 
16 25 Rabbit ep. Milk +4+H + + + H 2 
Wheal Eryth. 
Number of comparative tests 16 16 
Number of responses larger on site previously tested with 14 (88%) 14 (88%) 
histamine (H 2) 
Number of responses larger on site previously tested with 1 1 
atopen (A 2) 
Number of responses equal on both sites (=) a! 1 
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In 14 (88 per cent) of the 16 comparative tests, the wheals and erythemas 
on the sites previously tested with atopens were smaller than those on sites 
previously tested with histamine. Thus, it was conclusively demonstrated that 
reaginie wheals were more deleterious than histaminie wheals in their effects 
upon the atopic reagins at a passively sensitized site. 


PRACTICAL APPLICATIONS 


It has been clearly demonstrated that a strong positive reaction on a 
passively sensitized site limits the reliability of subsequent tests on that site. 
Immediately following the initial test, there is an impairment in tissue respon- 
siveness which gradually diminishes until it is completely gone. Rarely does 
this hyporesponsiveness last more than four weeks. There is, in addition to the 
expected specific neutralization of reagins by the atopen producing a positive 
reaction, an injury to all other skin-sensitizing antibodies at the passively 
sensitized site. This effect is independent of antigenic relationships and natural 
aging of the site and results in a general and permanent diminution of sensi- 
tivity of the site. 

These tissue and antibody factors must be reckoned with in the interpre- 
tation of results obtained with techniques involving more than a single test at 
a passively sensitized site. They are particularly relevant in the evaluation of 
results obtained in studies of antigenic relationships through the in vivo neu- 
tralization of reagins at passively sensitized sites by repeated testing with one 
or several atopens. There are few exceptions to the general rule that the larger 
the reaginie wheal obtained at a passively sensitized site, the greater is the 
impairment in tissue and immunologic responsiveness which may be expected. 

The fact that a wheal at a passively sensitized site produces a subsequent 
hyporesponsiveness of that site raises the important question as to whether the 
wheal produced at the time of passive local sensitization by the intracutaneous 
injection of reaginic serum may not also impair the responsiveness of the site 
to even the initial skin test with an atopen. We have indeed found this to be 
the ease. Such hyporesponsiveness represents a handicap of variable degree 
which must be reckoned with in the indirect method of testing for atopic 
hypersensitiveness and in passive transfer experiments. Following skin sensi- 
tization, there usually develops a period of hyporesponsiveness at the passively 
sensitized site which may be quite pronounced for several days but undoubtedly 
persists in mild form for a longer period.’ When the immediate reaction 
produced by the serum injection at the time of sensitization is strong, as fre- 
quently oceurs with sera obtained from cases with atopic dermatitis, hypo- 
responsiveness may be a troublesome factor. It has also been found particularly 
significant in connection with the wheals which result from the intracutaneous 
injection of atopen-reagin mixtures in experiments involving the in vitro 
neutralization of reagins. 

All of these matters will be the subject of more detailed discussions in 
later papers in this series. 
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CONCLUSIONS 


1. Wheals at passively sensitized sites produce an impairment in the sub- 
sequent responsiveness of such sites to restimulation. The term ‘‘hyporespon- 
siveness’’ has been selected to describe this diminished whealing power at a 
previously tested site. 

2. Both reaginic (immunologic) and histaminie (nonimmunologic) wheals 
at passively sensitized sites reduce their responsiveness to restimulation either 
with histamine or with a specific excitant (atopen). 

3. Such hyporesponsiveness of a passively sensitized site usually involves 
a tissue factor and an antibody factor in variable degree. 

4. The tissue factor represents a temporary, completely reversible change 
which diminishes rapidly and rarely lasts beyond the fourth week. 

5. The immunologic change represents injury by the wheal to all the 
reagins at a passively sensitized site and is not reversible. 

6. Reaginie wheals produce greater reaginie injury at passively sensitized 
sites than do histaminie wheals of comparable size. 

7. These tissue and antibody factors are of significance and must be 
reckoned with in all studies involving passive transfer techniques. 
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ECZEMATOUS SENSITIZATION IN VARIOUS AGE GROUPS 
MICHAEL ScHwWartz, M.D., CopENHAGEN, DENMARK 


HE eczematous sensitization is, according to the present knowledge, due 

to specific antibodies, although the evidence for these antibodies until 
recently has only been indirect. Innumerable substances of known and un- 
known chemical structure are capable of producing eezematous sensitization 
leading to allergic contact dermatitis. Some few substances, as for instance 
primin (from Primula obconia) and dinitrochlorobenzene, regularly produce 
sensitization after a few applications to the skin in a proper amount. It is 
stated that all human beings are susceptible to such sensitization, but systematic 
investigation in different age groups has not been reported. 

The literature concerning the ‘‘natural’’ occurrence of eczema (or derma- 
titis) in the aged is searee. Rattner’ wrote that eczema ‘‘is seen less often in 
the aged.’’ Epstein,’ on the contrary, maintained that contact dermatitis in 
old people is a common occurrence, and this statement is in accordance with 
an investigation by Kahn,* who found a relative increase in the frequency of 
eczema from childhood to the eldest investigated group (60 to 75 years). The 
present publication reports the results of systematic studies of the sensitization 
to a simple chemical substance, 2 :4-dinitrochlorobenzene, in various age groups. 


MATERIALS AND METHODS 


The investigation was carried out on 175 individuals, 76 men and 99 women. 
The age of the subjects was between 21 and 92 years. The elder persons were 
inmates of the St. Louis City Infirmary Hospital, the younger were partly 
employees in the institution, partly students. Those with spontaneous eczema 
were not included in the study. 

The skin of the palmar surface of the forearm was used throughout ; 0.1 ml. 
of a 1 per cent solution of 2:4-dinitrochlorobenzene (DNCB) in acetone was 
dropped*on the untreated skin into a ring of petroleum jelly 3.3 em. in diameter 
(skin area = 8.55 sq. em.), and allowed to evaporate. The amount of DNCB 
(1 mg.) and the size of the skin area were chosen according to investigations 
by Rostenberg and Kanof® who found that this treatment, on a somewhat smaller 
skin area, will sensitize a reasonable number of normal individuals (about 12 
per cent). DNCB is an extremely strong sensitizer and any difference between 
the various groups might be lost by using a greater amount of DNCB, and also 
there would be an increased danger of having very large reactions. 

Several recipients experienced some burning and itching one to two hours 
after the application of DNCB, but inspection of the skin after forty-eight 
hours revealed that only one, a dental student who had been working with 
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dinitrochlorobenzene two years earlier, proved to be sensitized to it and had 
a frank eezematous reaction. All others showed no reaction in the treated skin 
sites at this time. 

It is well known from previous experiences with strong sensitizers of the 
type used in this study that some persons, in the course of nine to twenty-four 
days after the first application of the substance, demonstrate that antibodies 
are being formed by showing the so-called ‘‘flare-up’’ reaction, an eezematous 
reaction on the skin sites where the substance has been applied.?. The ‘‘flare-up”’ 
reaction indicates that the recipient is now sensitized and the phenomenon 
has an obvious parallel in serum disease. One or two days later the whole 
skin is usually sensitized. Not everyone actually sensitized demonstrates this in 
the form of a ‘‘flare-up’’ reaction. To find all sensitized persons in a ‘‘treated’’ 
series, it is necessary to perform skin tests with the sensitizing substance up to 
the concentration used in the first application. 

The individuals in this study were examined after fourteen, twenty-four, 
and thirty-two days and the ‘‘flare-up’’ reactions recorded. Skin tests were 
then carried out with DNCB in 0.1 per cent and 1 per cent acetone solutions, 
using 0.03 ml. by the drop method. The skin tests were performed thirty-two 
days after the first application of DNCB*: 0.1 per cent was tried on the thirty- 
second day and if this proved to be negative, the 1.0 per cent solution was 
applied five days later (on the thirty-seventh day of the experiment). The 
tests were read after forty-eight and ninty-six hours. Positive reactions were 
very easy to recognize and varied from a few papules to full-blown eezema with 
blisters. The skin tests could not be performed on everyone in the study, since 
those with big ‘‘flare-up’’ reactions often refused further experimentation. 
However, they were known to be sensitized and the investigation was not 
seriously invalidated thereby. 

Any repeated application of DNCB on the skin, even in the small test 
doses, may act as a booster dose and induce an increased sensitization to the 
substance, or may induce a new sensitization. Accordingly, all persons with a 
negative skin reaction to 1.0 per cent DNCB were again inspected fourteen days 
after the last application (on the fifty-first day of the experiment) ; thereby a 
considerable number of new ‘‘flare-up’’ reactions were recorded, some recipients 
even showed two ‘‘flare-up’’ reactions, on the test site and where DNCB or the 
0.1 per cent test originally was applied. No further tests were tried as it was 
feared that untoward reactions would result. 


RESULTS 


Of the 175 individuals included in the study, one previously sensitized was 
omitted. The remaining 174 were unsensitized at the beginning of the experi- 
ment, and of these, 86 (49.4 per cent) developed sensitization. Men and women 
became equally sensitized, the figures being 49 of 99 women (49.5 per cent) 
and 37 of 75 men (49.3 per cent). 

To study the effects of age upon the capacity to eezematous sensitization, 
the 174 subjects were divided into three age groups: 21 to 59 years, 60 to 79 





*In one case forty-five days after the first application of DNCB. 
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years, and over 80 years. In Tables I to III the results for each patient in the 
three age groups are given, recording the ‘‘flare-up’’ reactions and the results 
of the skin tests with 0.1 per cent and 1.0 per cent DNCB. It is seen that the 
investigation confirms earlier works in that a ‘‘flare-up’’ reaction is an indi- 
cation of sensitization. Of 36 individuals with a first ‘‘flare-up’’ reaction and 
retested with 0.1 per cent and/or 1.0 per cent DNCB, 35 (97.3 per cent) gave 
positive skin reactions. Further, apparently some individuals are sensitized 
and give positive skin reactions without ‘‘flare-up’’ reactions; the 0.1 per cent 
DNCB solution gave positive reactions only in a few of these cases. The last 
column in Tables I to III shows the secondary ‘‘flare-up’’ reactions (to the 
1 per cent DNCB test dose) in those individuals with previous negative reactions. 


TABLE I. ‘‘FLARE-UP’’ REACTIONS AND RESULTS OF SKIN TESTING IN 18 MEN AND 26 WOMEN, 
21 To 59 YEARS OLD, PREVIOUSLY TREATED WITH 0.1 ML. 1 PER CENT 2:4-DINITROCHLORO- 
BENZENE (DNCB) IN ACETONE SOLUTION* 



































18 MEN (21 TO 59 YR.) | 26 WOMEN (22 TO 59 YR.) 
a 1st | 2ND Ist | 2ND 
FLARE- VYo% 1% | FLARE- FLARE- | WYo% 1% |¥FLARE- 
AGE UP | DNCB DNCB | UP AGE | UP | DNCB | DNCB UP 
21 4 - - - 22 + (24) 0 - = 
22 ~ - - - 23 - 7 0 
22 + (24) - + 24 - ~ 0 
24 - “ os “ 25 ++ (14) 0 0 
24 - - - “ 30 +++ (14) 0 0 
26 - ‘ - - 35 + (14) 0 0 
36 - - - + 36 - - - + 
37 + (42)* - + 36 ++ (14) 0 0 
43 + (14) - - 37 - 0 0 
46 + (14) i + 3 +++ (14) 0 0 
51 + (24) é Hs 45 - - 2 - 
ol - - - 48 +++ (14) + 0 
52 - = = + 50 ~ - = + 
52 “ on + 51 x “ s fc 
53 + (24) - + 51 - - - + 
57 + (14) “ + 52 * . bi - 
58 = = = = 53 +++ (14) 0 0 
59 - - - - 55 . - 
Mean age, 40.7 years. a 6a 7 - 4 


*This patient was negative on thirty-sec- Pa 2 ~ ~ a 
ond day, test with 4 per cent DNCB on oe ~ id ne . 
forty-fifth day, was negative on forty-ninth 58 ~ oi 7 * 
day, test with 1 per cent DNCB on fiftieth oS im ~ a x 
day, was positive on fifty-second day. . Bi - i zi 


Mean age, 44.9 years. 








*Numbers in parentheses indicate day after first application of DNCB when first ‘“flare- 
up” reaction was recorded. Test with 4% per cent DNCB was applied on thirty-second day 
and with 1 per cent DNCB on thirty-seventh day of the experiment. Second “flare-up” reac- 
tions were all recorded fourteen days after the application of the 1 per cent test dose of DNCB 
(on the fifty-first day of the experiment). 


In Table IV the results of the investigation are summarized and show the 
degree of sensitization in the three age groups as it was measured at three 
different steps of the investigation: (1) First ‘‘flare-up’’ reactions; (2) results 
of tests with 1.0 per cent DNCB; (3) secondary ‘‘flare-up’’ reactions. The 
number of sensitized individuals is given in per cent of the total number in 
the groups. Testing with 1 per cent DNCB reveals some sensitized individuals 
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TABLE II. ‘‘FLARE-UP’’ REACTIONS AND RESULTS OF SKIN TESTING IN 36 MEN AND 57 Women, 
60 To 79 YEARS OLD, PREVIOUSLY TREATED WITH 0.1 Mu. 1 PER CENT 2:4-DINITROCHLORO- 
BENZENE (DNCB) IN ACETONE SOLUTION* 








36 MEN (60 TO 79 YR.) 


57 WOMEN (62 TO 79 YR.) 
































1st 2ND 1st | 2ND 
FLARE- V9% 1% _ |FLARE- FLARE- Vo% 1% |FLarE- 
AGE UP DNCB | DNCB | UP AGE UP DNCB | DNCB | UP 
60 = ~ - 62 - = —_ + 
61 + (14) - Hf 62 = = + 
61 - = = = 13 = =a, + 
62 - = 7 = 63 = = = = 
64 - ~ 63 + (24) - + 
64 - + 635 - - = + 
66 (24) _ ++ 64 - ~ ~ - 
66 - - + 64 + (14) 0 0 
66 - 0 0 64 - - - - 
67 + (14) - ++ 64 * - we 
67 + (14) + 0 64 = = = = 
67 = = ~ + 66 - - ~ - 
67 = = - = 66 - ~ - = 
68 o es = 66 + (24) - + 
68 = = - + 67 +++ (14) + 0 
68 + (24) - + + 68 + (32) ~ + 
68 + (24) = + 68 - -- ~ _ 
69 + (14) = + 69 =F = od 
69 - 0 0 69 + (24) - + 
70 = - - _ 69 + (24) + 0 
70 - - - 69 = = + 
71 = - + 70 - - + 
71 - - ~ ~ 70 - * 7 ~ 
71 ws hs = a 70 + (24) - + 
72 - - - ~ 71 = = = ++ 
72 - - _ = 71 = * = = 
73 - - - - (gh + (14) + 0 
74 asi = + 71 << _- + 
74 + (14) ra 0 71 + (32) + 0 
76 - - - ++ 72 = - - ++ 
77 ~ ~ - 72 “ as + ~ 
77 - - ~ 72 ss ~ = = 
78 as = oe = 73 - 0 0 
79 = = = = 74 + (24) _ ++ 
79 = - - ~ 74 - = 0 
79 - ~ _ _ 74 - ~ - ~ 
Mean age, 69.7 years. 76 . 4 © i 
76 + (14) ~ + 
76 - - ~ - 
76 - - + 
76 + (14) + 0 
76 ++ (14) + 0 
76 - - + 
76 = - 7 
77 - _ - 
77 ~ - - - 
77 - - = = 
17 ++ (14) + 0 
aT - - - + 
77 - - - + 
78 - - + 
78 = - - - 
78 = = - - 
79 ++ (14) 0 0 
79 - - - - 
79 = = - - 
Mean age, 71.4 years. 





up” reaction was recorded. 





*Numbers in parentheses indicate day after first application of DNCB when first ‘‘flare- 
Test with 9 per cent DNCB was applied on thirty-second and 


with 1 per cent DNCB on thirty-seventh day of the experiment. Second “flare-up’’ reactions 


were all recorded fourteen days after the application of the 1 per cent test dose of DNCB (on 


the fifty-first day of the experiment). 
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TABLE III. ‘‘FLARE-UP’’ REACTIONS AND RESULTS OF SKIN TESTING IN 21 MEN AND 16 
WomEN, 80 To 92 YEARS OLD, PREVIOUSLY TREATED WITH 0.1 Mu. 1 Per CENT 2:4-D1niTRO- 
CHLOROBENZENE (DNCB) IN ACETONE SOLUTION* 






































21 MEN (80 TO 89 YR.) 16 WOMEN (80 To 92 YR.) 
= 4 1st | 2ND 1st | 2ND 

FLARE- VY0% 1% | FLARE- FLARE- V4o% 1% |FLARE- 
AGE | UP | DNCB | DNCB | UP AGE UP DNCB | DNCB | UP 
80 + (24) ~ 0 80 - - - - 
80 - - - ~ 81 + (24) - + 
80 - - - + 83 - - + 
80 - - = + 84. - ~ - - 
80 = - + 84. - = = = 
81 - - - + 85 - - - - 
81 = = - ++ 86 + (14) - - 
82 + (24) - + 86 - - - - 
82 = - - ++ 86 - - - _ 
83 ~ = “ ~ 86 - - - - 
83 - ~ ~ 86 + (24) ~ * 
84 - _ - i 87 + (14) “ 0 
84 - - - - 87 + (24) + 0 
84 - - - ~ 87 - - - - 
84 - - - + 88 - 0 0 
85 ~ - - - 92 - - - - 
85 is 2 - * Mean age, 85.5 years. 
85 ~ = = = 
87 - - + 
88 ~ 0 0 
89 - us = ms 





Mean age, 83.2 years. 


*Numbers in parentheses indicate day after first application of DNCB when first “flare- 
up” reaction was recorded. Test with 49 per cent DNCB was applied on thirty-second and with 
1 per cent DNCB on thirty-seventh day of the experiment. Second “flare-up” reactions were all 
recorded fourteen days after the application of the 1 per cent test dose of DNCB (on the 
fifty-first day of the experiment). 





? 


not giving a first ‘‘flare-up’’ reaction and a second ‘‘flare-up’’ reaction—to the 
1.0 per cent test dose of DNCB— indicates that the persons in question have now 
become sensitized. 

From Table IV it is seen that there is no difference in the capacity of 
sensitization between young and old women, or between women and younger 
men. In some contrast to these groups stand the elderly (60 to 79 years) and 
old (over 80 years) men, who show a slower sensitization with increasing age. 


TABLE ITV. SHOWING THE INCREASING DEGREE OF SENSITIZATION TO 2:4-DINITROCHLOROBENZENE 
(DNCB) IN MEN AND WOMEN IN Various AGE GROUPS AFTER ONE APPLICATION OF 0.1 ML. 
1 Per Cent DNCB IN ACETONE SOLUTION ON THE SKIN 








| MEN | WOMEN 
| 0 To 59 yR.| 60 TO 79 YR. |OVER 80 Yr.| 0 TO 59 YR.| 60 TO 79 YR. |OVER 80 YR. 














First ‘‘flare-up’’ 


Total in group 18 36 21 26 57 16 
Number sensitized } 8 2 8 16 hy 
Per cent sensitized 38.9 22.2 9.5 30.4 28.1 31.1 


1 per cent DNCB 
(skin test) 


Total in group 18 34 20 25 55 15 

Number sensitized 8 8 3 10 24 6 

Per cent sensitized 44.4 23.5 15.0 40.0 43.6 40.0 
Second ‘‘flare-up’’ 

Total in group 18 3 20 25 55 15 

Number sensitized 11 16 10 14 29 6 

Per cent sensitized 61.1 47.0 50.0 56.0 51.8 40.0 
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The difference between young and old men is impressive for the first ‘‘flare-up’’ 
reaction (difference, 30.4 per cent, mean error, 12 per cent) and for the 1 per 
cent DNCB test (difference, 29.4 per cent, mean error, 12 per cent), and this is 
also true for the difference (with 1 per cent DNCB) between men and women 
60 to 79 years old (difference, 20.1 per cent, mean error, 9.8 per cent). How- 
ever, none of these differences are statistically significant and, as mentioned, 
these differences are seen only in the first ‘‘flare-up’’ reactions and the 1 per 
cent DNCB test. This 1 per cent testing was performed with a very minute 
amount of DNCB (0.03 ml.), but, as will be noted in Table IV under the heading 
second ‘‘flare-up’’ reaction, it was enough to bring up the sensitization in the 
elderly and old men on line with the other groups. 

From the investigation we may conclude that the capacity of eezematous 
sensitization to a simple chemical substance is not conspicuously altered with 
increasing age in women, whereas men seem to have a slightly reduced capacity 
of sensitization with increasing age. It should be stressed, however, that we 
cannot conclude from the study that elderly and old men will have eczema less 
often than women and young men. It is very well known that eczematous 
sensitization, once acquired, will last for many years. Consequently, the proba- 
bility of having eezema will, to a large extent, be determined by the chances of 
repeated contact with sensitizing substances, and the slightly slower sensitization 
in men with increasing age may easily become concealed hereby. Kihn findings,‘ 
showing an increase in the frequency of eczema with inereasing age, indicate 
that this is actually the case. 


SUMMARY 


An investigation into the capacity of the skin to develop eezematous sensi- 
tization to a simple chemical substance (2:4-dinitrochlorobenzene) was made 
in 174 individuals between 21 and 92 years of age. The capacity of sensitiza- 
tion was not influenced by age in women; in men it was found to become less 
with inereasing age but the final degree of sensitization reached was essentially 
the same in the two sexes and not influenced by age. 

It is stressed that the exposure to sensitizing substances is probably more 
decisive for the sensitization than any age factor. 
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EARLY MICROSCOPIC CHANGES OF ANTIPLATELET SERUM 
SHOCK IN DOGS 


C. MaGARINos Torres, M.D., anp W. O. Cruz, M.D., Rio pE JANEIRO, BRAZIL 


HE present report is chiefly concerned with the lesions noted in the organs 

and vessels of dogs submitted to antiplatelet serum shock under anesthesia 
by Thionembutal and which died within four hours. 

The pathology of shock has been studied more often in shock following 
severe physical injury and in histamine shock. In traumatie shock studied in 
dogs, the lungs were congested and mottled with numerous dark red areas, 
which microscopic examination showed to be due to extravasation of blood from 
eapillaries. Dilatation and engorgement of capillaries and venules, permeability 
of capillary walls, as indicated by petechial hemorrhages, edema, and frequently 
effusion into serous cavities, were widespread but most prominent in the pul- 
monary and gastrointestinal tracts (Moon and Kennedy’). 

Dale and Laidlaw? remark that general relaxation of the capillary vessels 
is the essential factor in the failure of circulation in histamine shock. The loss 
of blood volume due to morbid permeability of the endothelium accentuates the 
effect of this relaxation in producing a relative deficiency of blood volume in 
proportion to the capacity of the system. 

In the relatively early stages of standardized and graded histamine shock 
in dogs, dilatation of the heart as well as the presence of myocardial hemor- 
rhages and myocardial arteriolar swelling with collapse or contraction of the 
walls point toward a cardiae mechanism of death. In a later stage, however, 
the circulatory collapse is subsequent to immobilization of large amounts of 
blood in the liver, intestinal mucosa, and kidney, together with direct loss of 
plasma fluid into the intestinal lumen and into the serous cavities (Hueper and 
Iehniowski’). In the group of dogs which died during the first seven hours of 
the experiment, the lungs were moderately hyperemic and showed atelectasis 
and eyanotie engorgement in the dependent parts. In the same eases, the lungs 
were congested and partially or completely collapsed, and considerable amounts 
of a dark brown turbid fluid filled the pleural cavities. Gastric and duodenal 
ulcers were also observed. 

Dogs surviving a severe, prolonged, and usually fatal histamine shock 
developed degenerative, cystic, and calcifying lesions in the aorta, particularly 
of its media, as well as in the smaller arteries (carotid, coronary, cerebral, 
gastric). The heart showed myocardial degeneration, with calcification and 
mononuclear and fibroblastic foci (Hueper and Ichniowski*). In chronic his- 
tamine poisoning of rabbits, guinea pigs, and rats, the lesions were sharply 
localized in the vascular trees of the heart and lungs and to the endocardium 
and myocardium when the histamine was injected into the peritoneal cavity 
(Farmer and Rohdenburg’). 

There has been increasing evidence in recent years which indicates that 
some of the symptoms of anaphylactic shock and other hypersensitivities are 
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due to the liberation of histamine during an antigen-antibody reaction. The 
anaphylactoid shock produced in the dog after injection of antiplatelet serum 
was not accompanied, however, by any change in the concentration of histamine 
in the blood (Moussatehé and Cruz*®). Cruz and Da Silva,” ® who first described 
this condition in dogs, rabbits, guinea pigs, rats and mice, had in view the 
determination of anaphylactoid shock by a substance removing the platelets 
abruptly from the circulation. 

Hemoconcentration is considered as an essential physiologic feature in shock 
following severe physical injury (Moon and Kennedy,' Moon’). Dale and 
Laidlaw,”? however, mention the exceptional occurrence of histamine shock with- 
out significant hemoconcentration even when the histamine was injected rapidly, 
in a single large dose, in anesthetized cats, and Hueper and Ichniowski’ state 
that the majority of dogs subjected to histamine shock do not show an apprecia- 
ble degree of hemoconcentration at any time. The same is true in rabbits sub- 
jected to burn shock elicited by scalding (Bosse, Gross, and Hagan’). 

It seems, therefore, that hemoconcentration caused by increased capillary 
permeability and regarded by many investigators as the basic mechanism in 
the dynamies of shock is apparently not a reaction consistently associated with 
this condition (Hueper and Ichniowski®). Hemodilution is a frequent finding 
in antiplatelet serum shock (Cruz and Moussatché"’). 


METHODS 


Seven dogs weighing between 6.3 and 8.3 kg. were used and details of the 
experiments are indicated in Table I. Two normal dogs and one killed by 
asphyxia were examined for comparison. 


TABLE I. Dogs SUBMITTED To ANTIPLATELET SERUM SHOCK 
UNDER ANESTHESIA BY THIONEMBUTAL 








ARTERIAL PRES- |LOWEST ARTERIAL 
ANTIPLATELET | TIME ELAPSED SURE BEFORE PRESSURE DUR- 





WEIGHT SERUM _IN- BEFORE DEATH SHOCK ING SHOCK 
NO. (KG. ) JECTED (ML.) (MINUTES) (MM. HG) (MM. HG) 
736 8.3 15.0 20 136 26 
740 7.0 8.0 97 146 28 
Tot 6.5 9.0 155 150 30 
744 6.3 10.5 175 166 30 
746 7.0 13.0 175 164 32 
739 7.8 aS 205 150 35 
745 7.2 14.0 225 140 40 





The animals were anesthetized by Thioneumbutal by intravenous injection, 
0.015 Gm. per kg. The antiplatelet serum was prepared after Tocantins’ 
method. Blood pressure determinations have been recorded with a Ludwig 
manometer connected by a cannula to the carotid artery. Antidog-platelet 
serum (1-16 titer) prepared in rabbits by repeated intravenous injections was 
administered intravenously. The dog platelets used in the immunization of 
rabbits were obtained by fractional centrifugation and washed several times 
with saline. The tissue was removed immediately after death, fixed in 10 per 
cent formalin and stained with hematoxylin and eosin. 
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RESULTS 


Marked hyperemia of the lungs, liver, and kidneys, associated with hemor- 
rhages in the lungs and liver, was found in dog 736 which died twenty minutes 
after the injection. The brain and large intestine were normal. The spleen 
was not available. 





Fig. 1.—Lung of normal dog. Red blood corpuscles form the bulk of the arteriole content 
Normal appearance of the perivascular connective tissue. (X<170.) 





Fig. 2.—Arteriole in the lungs of dog 736. Time interval, twenty minutes. Marked perivascu- 
lar edema. The content of the vessel is represented chiefly by plasma. (X170.) 


Striking changes were noticed in the arterioles of the lungs. In some ani- 
mals there was marked perivascular edema (Fig. 2). The normal appearance 
of the blood in the lumen of such vessels was completely changed and their 
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content represented predominantly by plasma. In the case of some arterioles 
a variable number of red blood corpuscles were also found in the enormously 
distended perivascular connective tissue (hemorrhages by diapedesis), as well 
as a few polymorphonuclear leukocytes. In still others complete collapse of 
the vessel was the final result of massive hemorrhage into the adventitia and 
perivascular connective tissue (Fig. 3). The changes mentioned did not present 
a uniform distribution so that quite normal arterioles might be found in the 
same preparation. The microscopic picture was completed by extravasation 
of blood from capillaries into the interior of a few alveoli, due probably to 
inereased permeability of their walls. 





ais & ee tins. a 


Fig. 3.—Arteriole in the lungs of dog 736. Time interval, twenty minutes. Perivascular 
hemorrhage and collapse of the vessel. ( X35.) 


In dog 740, examined ninty-seven minutes after the injection, the peri- 
vascular edema in the lungs was less marked while red blood corpuscles ap- 
peared in greater number in the edema fluid (Fig. 4), being occasionally asso- 
ciated with fibrin. Swelling and desquamation of endothelial cells were ap- 
parent in some of the arterioles in which perivascular edema and hemorrhages 
were observed. Collapse of arterioles frequently occurred as a consequence 
of massive hemorrhage into the perivascular connective tissue, as reported in 
the previous dog. Quite large hemorrhages in the pulmonary parenchyma 
simulated hemorrhagic infarets (infarktartigen Blutungen). Hemorrhages in 
the red pulp of the spleen and marked hyperemia of liver and kidney completed 
the microscopic picture. Brain and large intestine were apparently normal. 

In dog 737 examined 155 minutes after the injection, partial readsorption 
of the perivascular edema was noted around some arterioles, while in others the 
distention of the adventitia and perivascular connective tissue by edematous 
fluid was as prominent as in the two previous dogs (Fig. 5). 
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A few large mononuclear cells containing pigment were found in the peri- 
vascular connective tissue of arterioles with perivascular edema and in others 
in which an apparently complete readsorption of the transudate occurred. 


Fig. 4. 





Fig. 4.—Arteriole in the lungs of dog 740. Time interval, ninety-seven minutes. Peri- 
vascular edema and hemorrhage. ( X95.) 
_ Fig. 5.—Lung of dog 737. Time interval, 155 minutes. Extravasation of blood from 
capillaries inside several adjoining alveoli (infarctlike hemorrhage). (X35.) 





This pigment did not react to the Mallory’s fuchsin stain for hemofuscin or 
to the Turnbull’s blue method for hemosiderin. Its black color and insolubility 
in concentrated sulfurie acid were in accordance with the distinguishing char- 
acteristics of carbon. Marked hyperemia and extensive hemorrhages were seen 
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in the liver and spleen. Hyperemia of the kidney (intense) and brain (moder. 
ate) completed the picture, while the large intestine and leptomeninges appeared 
normal. 

In dog 744 examined 175 minutes after the injection, an almost complete 
readsorption of the perivascular edema was observed. More or less numerous 
apparently carbon-laden macrophages were seen near the arterioles of the lungs 
(Fig. 7). Infaretlike hemorrhages were found in the parenchyma of the lungs, 
the other changes being atelectasis and bronchopneumonia. Marked hyperemia 
of spleen and kidney and quite extensive hemorrhages in the red pulp of the 
spleen completed the picture. The large intestine was normal. The liver and 
brain were not available. 





Fig. 6. 





Lung of dog 739. Time interval, 205 minutes. Partial resorption of the perivascular 
edema. The content of the vessel is represented chiefly by plasma. (X170.) 


Another dog (No. 746) examined 175 minutes after the injection presented 
atelectasis and marked congestion in the lungs, irregular in distribution, as 
well as extravasations of blood from the capillaries into the alveoli, some of 
them quite large (infaretlike hemorrhages). A few pigmented cells appeared 
in the perivascular connective tissue, which was otherwise normal. Hemorrhages 
in the red pulp of spleen and hyperemia of the kidneys were the other changes 
reported. The large intestine was normal and the liver and brain were not 
available. 

In dog 739 examined 205 minutes after the injection, slight perivascular 
edema and a few pigmented cells were seen around the lung arterioles. The 
content of some vessels was represented predominantly by plasma (Fig. 6). 
Acute congestion, irregular in distribution, as well as small intra-alveolar hemor- 
rhages were found also in the lungs. 
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Finally, dog 745, examined 225 minutes after the injection, showed a great 
number of pigmented macrophages in the perivascular connective tissue of 
some arterioles in the lungs. These cells were seen also in the near-by tissue of 
the lung and in some of the interalveolar septa and interlobular connective 
tissue. A complete resorption of the perivascular edema did apparently occur, 
and the pigmentation mentioned was the only change noticed in the arterioles 
of the lungs. Atelectasis and several infaretlike hemorrhages were also found 
in the lungs. Marked congestion was seen in the liver and spleen and extensive 
hemorrhages were seen in the red pulp of the spleen. The kidneys and large 
intestine were normal. 





Fig. 7.—Lung of dog 744. Time interval, 175 minutes. Carbon-laden macrophages in the 
perivascular connective tissue of arteriole. ( 660.) 


COMMENT 

The early changes noticed in antiplatelet serum shock are in agreement with 
those reported in other shock syndromes, such as histamine shock. 

It is generally accepted that the circulatory collapse is subsequent to an 
immobilization of large amounts of blood in several organs. In this connection, 
Hueper and Ichniowski* remark that the liver of the dog, with its venous bar- 
rier, and the canine spleen, with its storage capacity for about one-fifth of the 
total blood volume, probably play a greater role in the shifts of blood during 
shock than that which they can assume in man, whose spleen can retain only 
one-twentieth or one-thirtieth of the total blood volume. 

The transportation of the antiplatelet serum injected in the saphenous 
vein is rapid through the inferior caval system, the right heart, and the arteries 
of the lungs. The first slowing of circulatory speed occurs in the capillaries 
of the lungs, and it is here that some of the vascular lesions, the infarectlike 
hemorrhages, appear in the dog. 
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The same was observed in histamine shock in the rabbit when the histamine 
was injected into the peritoneal cavity. Farmer and Rohdenburg’ state that the 
histamine is probably not appreciably altered during the passage from the 
peritoneal cavity to the capillaries of the lung, but undergoes a rapid destruc- 
tion in the peripheral circulation after being carried from the venous radicals 
of the lung to the left heart. According to them this possibly would explain 
the puzzling phenomenon of the sharp localization of the lesions to the vascular 
tree of the heart and lung and to the endocardium and myocardium. 

The antiplatelet serum apparently is not rapidly destroyed and this may 
account for the changes here reported in the arterioles of the lungs, the liver, 
and spleen. 

Perivascular edema is an early change in the arterioles of the lungs but is 
transitory so that an almost complete readsorption takes place within four hours. 
Duperrat?? considers clonic spasm of arterioles responsible for the production 
of a similar change in cutaneous lesions of what he ealls allergie exsudative or 
allergie anaphylactoide. 

Much slower in their evolution are, of course, the massive hemorrhages in 
perivascular connective tissue of the arterioles and the infaretlike hemorrhages 
found in the lungs, liver, and spleen. 

Changes in pigmentation of the lungs represent a curious detail in the 
pathology of antiplatelet serum shock. The number of apparently ecarbon-laden 
macrophages is definitely increased in the perivascular connective tissue of 
arterioles and to a less extent in the interalveolar septa and interlobular con- 
nective tissue in the later stages here considered of shock. Several possibilities 
may be connected with this phenomenon; among others, a shift of similar pig- 
mented cells previously stored elsewhere (in lungs, peribronchial lymph nodes, 
liver, spleen) or an actual mobilization of macrophages soon engaged in phago- 
eytosis of coal dust deposited in the tissue. The marked perivascular edema 
noticed in the earlier stages and its further prompt readsorption would partly 
account for this. 

Finally the circulatory collapse in antiplatelet serum shock may be easily 
understood as subsequent to an immobilization of large amounts of blood in 
several organs as marked congestion and extensive hemorrhages are found 
especially in the lungs, liver, and spleen. 


CONCLUSIONS 


Dogs subjected to antiplatelet serum shock and examined from 20 minutes 
to 3 hours, 45 minutes after the injection show perivascular edema (promptly 
readsorbed) and perivascular hemorrhages of the arterioles of the lungs with 
oceasional collapse of the vessel, as well as infaretlike hemorrhages in the lungs, 
liver, and spleen, and marked congestion in several organs. 

In the later stages of shock here considered an increase in the number of 
earbon-laden macrophages is noticed in the same sites in which transient peri- 
vascular edema often occurs, namely, about the arterioles of the lungs and to 
a less extent in the interalveolar septa and interlobular connective tissue. 
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RELATION OF PH OF ALLERGENIC EXTRACTS TO STORAGE AND 
SKIN REACTIVITY* 


Leo H. Criep, M.D., A. I. ScHeparrz, Px.D., AND Miton ENGEL, M.D., 
PITTSBURGH, Pa. 


SURVEY of the literature has revealed a lack of extensive studies into the 

stability and storage of allergenic extracts, particularly in regard to pH. 

In 1922, Coca found that extracts prepared with physiological salt solution 
and phenol had certain disadvantages, particularly a lack of stability of activity, 
“*Coca’s solution’’ was proposed to correct this. It consisted of sodium chloride 
(0.5 per cent), sodium bicarbonate (0.275 per cent), and phenol (0.4 per cent), 
According to Coca, the bicarbonate provided the buffer action to maintain a 
PH of 8.2. 

Alles and co-workers,’ studying the stability of some of the more important 
food allergens, adopted a phosphate buffer of pH 7.4 as an extracting fluid. 
A number of extracts were prepared and stored under various conditions for 
seven years, after which time they were tested on skin-sensitive patients. It 
was found that storage in the cold resulted in little or no apparent change in 
allergenic activity, while storage at room temperature caused, in some cases, 
a slight decrease in skin activity in comparison with fresh extracts. 

In an investigation of the stability of fruit juices, Tuft and Blumstein’ 
reported that the rate of deterioration of peach juice was not affected by chang- 
ing the pH to 4.5, but a pH of 8.5 tended to prolong activity. 

With these few reports in mind, it occurred to us that there were many 
questions still unanswered in regard to pH and its relation to the storage and 
skin reactivity of extracts in general. In an attempt at answering some of the 
questions, experiments were designed to study the following: 


1. The changes in pH during storage of allergenic extracts at refrigerator 
temperature. 

2. The changes in pH during storage in the cold and at room temperature 
in the ease of extracts which have a variety of initial pH values. 

3. The effect of pH of extracts on the reactions in the skin of allergic 
and nonallergie patients. 


In these experiments there has been no attempt to compare the merits of 
the various extracting fluids, but rather merely to observe the changes that could 
occur in pH under the usual conditions of storage of routinely prepared extracts 
and what effect such changes might have on skin reactivity. 


EXPERIMENTAL PROCEDURES AND RESULTS 


Changes in pH of Regular Extracts During Storage in the Cold.—Samples 
of sixty-six freshly prepared extracts were placed in sterile bottles and stored 
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TABLE I. AVERAGE pH VALUES FOR ALL EXTRACTS ON REFRIGERATOR STORAGE 








————— 








MONTHS | TOTAL 
EXTRACT GROUPINGS* 0 | 1 | “ | 4 | ° | CHANGE 
Extracts in Coca’s solution Fen 7.7 7.7 fi 7.7 0 
Extracts in buffered saline 6.8 6.8 6.8 6.8 6.7 -0.1 
Extracts in sulfoxylate solution 6.7 6.4 6.3 6.2 6.1 0.6 





*[xtracts are grouped according to the extracting medium used. 


in the refrigerator under conditions simulating the routine storage of bulk 
extracts. The extracts were prepared according to the methods of Cooke.* 
Twenty-nine extracts were prepared in Coea’s solution,! eighteen in buf- 
fered saline,° and nineteen in buffered sulfoxylate solution.® They in- 
cluded inhalants, such as dust, epithelia, pollens, and molds, and foods, such 
as fruits, vegetables, fish, and meats. Controls were run by refrigerator storage 
of each of the extracting and diluting solutions alone. The pH of each extract 
and of the controls was measured at intervals of 0, 1, 2, 4, and 6 months after 
preparation. This determination was performed with a Beckman pH meter, 
model H-2. 


TABLE II. pH VALUES OF EXTRACTING FLUIDS ALONE ON REFRIGERATOR STORAGE 














MONTHS | TOTAL 

SOLUTIONS 0 | 1 | 2 | 4 | 6 | AVERAGE | CHANGE 
Coca’s 8.1 8.6 8.7 8.6 8.7 8.5 +0.6 
Buffered saline 7.2 7.2 7.2 7.3 7.2 7.2 0.0 
Sulfoxylate 8.4 8.2 7.9 Ta 7.5 7.9 -0.9 





Our findings are summarized in Tables I, II, and III. Extracts prepared 
in Coca’s solution or buffered saline (Table I) tended to attain an average 
constant pH, while those in sulfoxylate solution underwent an average decrease 
of 0.6 of a pH unit over a period of six months. Table II indicates the change 


TABLE IIT. AVERAGE pH VALUES OF VARIOUS TYPES OF EXTRACTS ON REFRIGERATOR STORAGE 




















| MONTHS | MAXIMUM 
EXTRACTS MEDIUM oe | 1 | 2 | 4 | 6 _ |vaRtatIon 
Pollens Coca 7.6 7.6 (i 7.6 Ta 0.1 
Other inhalants Coca 8.2 8.2 8.2 8.1 8.1 0.1 
Other inhalants Saline 7.4 7.6 7.4 7.4 7.4 0.2 
Fruits Saline 6.7 6.6 6.7 6.6 6.6 0.1 
Fruits Sulfox. 6.5 6.5 6.3 6.4 6.4 0.2 
Vegetables Saline 6.5 6.6 6.6 6.6 6.5 0.1 
Vegetables Sulfox. 6.7 6.4 6.3 6.2 6.0 0.7 
Spices Sulfox. 6.9 6.7 6.4 6.1 6.1 0.8 
Meats Coca 7.6 7.9 7.8 7.8 8.0 0.4 
Fish Coea 7.5 7s 7.9 7.9 Ta 0.4 





Explanation of Above Groupings 


. Pollens: 22 different pollens, including trees, grasses, and weeds. 
Other inhalants, Coca: dust, Aspergillus, and Hormodendrum. 
. Other inhalants, saline: Cattle epithelium and chicken feathers. 
Fruits, saline: pineapple, orange, lemon, and watermelon. 
Fruits, sulfoxylate: strawberry, grapefruit, apple, banana, and peach. 
. Vegetables, saline: 10 different vegetables, including tomato, carrot, cabbage, and 
green pea. 
‘ an Vegetables, sulfoxylate: 9 different vegetables, including spinach, celery, and white 
potato. 
8. Spices: black pepper, red pepper, and vanilla. 
9. Meats: lamb and beef. 
10. Fish: clam and cod. 


our wOrnoe 
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following storage over a period of six months of the extracting solutions alone, 
It is seen that where the sulfoxylate showed a decrease of 0.9, the Coea’s solution 
showed an increase of 0.6, and the buffered saline showed no change at all. 


Since it was not practical to give the data on each of the sixty-six extracts 
studied, they were grouped according to types of materials and extracting 
media. The average values are listed in Table III. It is to be noted from this 
table that spices, vegetables, meats, fish, fruits, and inhalants tend to show the 
greatest changes in pH in the order in which they are mentioned. However, 
the same types of extracts show a difference in pH variation depending on the 
extracting medium. For example, vegetables extracted with sulfoxylate solution, 
which is used for the purpose of minimizing color formation, show a greater pH 
variation than those extracted with buffered saline. 


Effect of Storage at Refrigerator and Room Temperature on pH of Rag- 
weed Extract.—To observe the changes that might occur if extracts are stored 
when not at the usual pH values, the following experiment was performed. A 
freshly prepared extract of ragweed (a 1:1 mixture of high and low ragweed) 
was diluted with buffered saline to a concentration of 0.01 mg. total nitrogen/c.e. 
and divided into a series of samples. The pH values of these samples were 
adjusted to the following: 4.0, 4.5, 5.0, 5.5, ete., up to 9.0, by the addition of 
acid or base in amounts small enough to have negligible affect on the nitrogen 
concentration. Each sample was then divided into two portions; one was 
stored at room temperature, the other in the refrigerator. A set of controls 
consisting only of buffered saline at each of the above pH levels was prepared 
simultaneously with the ragweed samples and portions stored in the refrigerator 
as well as at room temperature. The pH of each sample and control was tested 
at intervals of 0, 1, 2, 4, and 6 months. The data for the 4, 7, and 9 pH sam- 
ples are given in Table IV. It is seen that the general trend in all series was 
toward a slight increase in pH. Greater increases were observed in the lower 
pH ranges, evidently due to the poor buffering capacity of the saline-phosphate 
solution in that region. These variations are comparable to those of the saline 
controls. 


TABLE IV. Errecr oF TEMPERATURE ON pH OF STORED RAGWEED EXTRACTS 

















| MONTHS 
0 | 1 | 2 | + | 6 
TEMPERATURE ROOM | COLD | ROOM | COLD | ROOM | COLD | ROOM | COLD | ROOM | COLD 
Ragweed (0.01 4.0 4.0 4.7 5.2 5.0 5.4 ol 8682 4.9 5.0 
mg. total 7.0 7.0 (eal 1.3 7.2 7.6 T.3 7.6 7.2 7.2 
nitrogen/c.c. ) 9.0 9.0 8.9 9.2 8.9 9.4 9.1 9.4 9.0 9.2 
Buffered saline 4.0 4.0 4.1 4.1 4.2 4.3 4.3 4.0 4.3 4.4 
controls 7.0 7.0 7.2 To 7.2 7.3 (ee ico 7.2 7.5 
9.0 9.0 8.9 9.2 9.0 9.1 9.1 9.0 9.0 8.9 





Effect of Varied pH on Skin Sensitivity This experiment was carried out 
in order to determine whether artificially induced changes in the pH of a rag- 
weed extract would alter its ability to elicit skin reactions on known ragweed- 
sensitive patients. 
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A freshly prepared ragweed extract (a 1:1 mixture of high and low rag- 
weeds) was diluted with buffered saline to concentrations of 0.01 and 0.001 mg. 
total nitrogen/ml. and each divided into a series of samples. The pH values 


EFFECT OF pH ON SKIN SENSITIVITY 
OF RAGWEED - SENSITIVE PATIENTS 
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EFFECT OF pH ON SKIN SENSITIVITY 
OF NON-RAGWEED- SENSITIVE 
PATIENTS 
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AVERAGE SKIN REACTION 


Fig. 2. 


of these samples were adjusted as above to 4.0, 5.0, 6.0, 7.0, 8.0, and 9.0. Eleven 
untreated ragweed-sensitive individuals and eleven nonragweed-sensitive per- 
sons (as established by previous testing) were used. The tests were performed 
in the deltoid area. In the first row, 0.001 mg. total nitrogen/ml. ragweed 
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was injected intracutaneously at six sites with samples of increasing pH from 
above downward. The volume injected in each site was 0.05 ml. In the next, 
0.01 mg. total nitrogen/ml. was injected and, in the last row, buffered saline 
in like manner, with samples of similar pH at the same horizontal levels on the 
arm. Injections were performed by one, measurements made by another, and 
data recorded by a third person. Each reaction wheal was traced and measured 
after ten minutes and judged as negative, doubtful, slight, moderate, marked, 
and very marked according to the diameter and presence of pseudopods. These 
scores were translated to a scale of 0, 14, 1, 2, 3, and 4, respectively. The aver- 
ages for each group of patients are plotted in Figs. 1 and 2. It may be seen 
that changes in pH have little effect on the skin reactivity of the patients in 
either group, although there would appear to be a slight trend toward decreas. 
ing reactivity with increasing pH. 

Passive transfer tests were performed with sera from two of the ragweed- 
sensitive patients who had shown very marked reactions above. Here again 
the results indicated very little difference in skin reactivity between ragweed 
extracts of pH 4, 7, and 9. 

DISCUSSION 

The preparation of desirable allergenic extracts presents many problems. 
One of these is the pH of the extract, for it has been thought that variations 
in pH may affect the antigenicity of the material or may render it nonspecifically 
irritating when employed for skin testing. The literature contains references 
to the possible effect of changes in pH on antigens employed in experimental 
sensitization. Landsteiner* and Boyd® cite a number of these references, some 
dealing with antigen-antibody reactions, others with proteins in general. It 
must, of course, be understood that a protein will be altered by any change in 
pH by virtue of its fundamental structure. Since a protein is composed of many 
amino acids, there will be found on its surface a large number of acidic and basic 
groups, the relative ionizations of which govern the extent of the electrical 
charge on the surface. Any small amount of added acid or base will affect the 
ionization of these groups and thus cause a change in the surface charge, result- 
ing in altered physical properties.® 1° 14 1*,15 This does not necessarily mean 
a change in antigenicity. The extent to which the surface charges may be 
altered without affecting the antigenicity depends on the nature of the particular 
protein. It must be stressed, however, that we have been speaking of relatively 
small amounts of acid or base. In general, if the pH of a protein solution is 
kept within a range of from 6.0 to 8.0,® 1* 1 7° the protein will exhibit maximum 
antigenicity as determined in precipitin reactions. It will exhibit considerable 
antigenicity throughout an even wider range, namely, from 4.5 to 9.5.17 Beyond 
these limits the antigenicity disappears and, if one proceeds further toward the 
extremes in pH, denaturation of the protein occurs. On the basis of these 
statements, it would appear that the changes in pH which occur on storing 
extracts for periods of time extending to six months are of little significance in 
their effect on antigenicity. Such changes as do occur are apparently in- 
sufficient to affect the specificity of the material used in direct or indirect skin 
testing or to produce nonspecific or irritating positive reactions. 
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SUMMARY 


1. Samples of a variety of stock allergenic extracts were stored in the 
refrigerator and tested for changes in pH over a period of six months. On 
the average, extracts prepared with buffered saline or Coca’s solution exhibited 
the greatest pH stability, while those prepared with sulfoxylate showed a gen- 
eral decrease in pH. However, no samples were found to change beyond the 
limits of antigenic activity. 

2. Samples of dilute ragweed extract were adjusted in pH to a variety of 
values and then stored at both room and refrigerator temperatures. Changes 
in pH were observed over a period of six months. The effect of temperature 
on the change of pH was not significant. 

3. Changes in pH of ragweed extract had little effect on the skin reactivity 
of either allergic or nonallergie patients. 


We wish to thank Miss Romayne A. Teufel for technical assistance throughout the 
course of this work. 
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REACTIONS FOLLOWING THE USE OF AUREOMYCIN AND 
PROCAINE PENICILLIN TROCHES: A CONTROLLED STUDY 


Austin H. Kurscurr, D.D.S., Jack Bupowsky, D.D.S., 
STaNnLEY L. Lang, M.D., D.D.S., ANp Neat W. Cuitton, D.D.S., M.P.H., 
New York, N. Y. 


HE authors have previously reported on the incidence and types of reactions 

following the use of terramycin troches.1 The terramycin study stemmed 
from widespread evidence of local and systemic side effects observed during 
antibacterial therapy.?** Reactions have previously been reported during or 
after topical Aureomyein or penicillin medication in a considerable percentage 
of subjects. The present study was intended to investigate and evaluate the 
reactions resulting from therapy with Aureomycin Hydrochloride and procaine 
penicillin G troches and to compare the incidence and types of these reactions 
with those previously observed in the terramycin troche study. 


METHODS 


Three hundred patients were observed during and after medication with 
erystalline Aureomycin Hydrochloride troches or crystalline procaine penicillin 
G troches or placebo troches. The patients were divided into 6 groups, as 
follows: 

Group I was composed of 27 normal volunteer subjects (aged 24 to 28, 
all males) comprising nearly the entire second-year class of the dental school. 
Four troches per day, each containing 15 mg. of Aureomycin Hydrochloride, 
were administered to each subject until 10 troches had been allowed to dissolve 
completely in the mouth. 

Group II was composed of 73 patients (aged 12 to 60, 44 females and 29 
males) who were treated for various types of minor oral disorders with Aureo- 
mycin troches (15 mg.), five troches per day for four days. 

Group III, a control group for the Aureomyein study, was composed of 50 
patients (aged 15 to 58, 35 females and 15 males) similar to those in Group II. 
This group was treated exactly as Group II except that placebo troches were 
administered five per day for four days. The placebo troches were identical in 
content and appearance with the medicated troche except for the inert filler 
which replaced the active ingredient, Aureomycin. 

Group IV was composed of 37 normal volunteer subjects (aged 25 to 29, 
all males) comprising nearly the entire first-vear class of the dental school. 


From the Divisions of Research (Hannah and Harry Posner Research Laboratory), Diag- 
nosis and Oral Surgery of the School of Dental and Oral Surgery and the School of Public 
Health of the Faculty of Medicine, Columbia University, New York, N. Y. 

Aureomycin Hydrochloride troches and placebos as well as procaine penicillin G troches 
and placebos for this study were supplied through the courtesy of Dr. Stanton Hardy and Dr. 
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Four troches per day each containing 5,000 units of procaine penicillin G were 
administered to each subject until 10 troches had been allowed to dissolve com- 
pletely in the mouth. 

Group V was composed of 72 patients (aged 11 to 66, 41 females and 31 
males) who were treated for various types of minor oral disorders with iden- 
tical procaine penicillin G troches (5,000 units per troche), five per day for 
four days. 

Group VI, a control group for procaine penicillin G, was composed of 50 
patients (aged 16 to 55, 30 females and 20 males) similar to those in Group V. 
This group was treated exactly as Group IV except that placebo troches were 
administered five per day for four days. The placebo troches were identical 
in content and appearance with the medicated troche except for the inert filler 
which replaced the active ingredient, procaine penicillin G. 

A eareful history concerning their previous experience with antibacterial 
agents, their reactions to previous antibiotic therapy, drug sensitivity, and other 
allergies was obtained from each patient. During and after the completion of 
therapy, patients were examined orally and each patient was specifically ques- 
tioned as to whether or not any reaction had been noted. If a reaction was 
observed or reported the patient was queried concerning the character and 
severity of the reaction or reactions which had been manifested. 

The advisability of routine examination of stained smears for presence or 
absence of Monilia organisms prior to, and after, antibiotic troche medication 
was considered. However, since Monilia are a common inhabitant of the oral 
mucous membranes in the normal state, their presence on a slide or in a culture 
before or after medication would not be confirmatory of fungus infection unless 
numerous detailed culture studies were performed. Also, according to Klig- 
man,'® most reported instances of localized moniliasis, occurring in association 
with antibiotic therapy, ‘‘are not actually cases of this disease.’’ Sinee daily 
comprehensive cultures of each subject before and after medication were out- 
side the scope possible for our study, this aspect was not covered. 

RESULTS 

The incidence and types of reactions observed during and after Aureomycin, 
procaine penicillin G, and placebo control troche therapy are detailed and sum- 
marized in Table I. 

Reactions to Aureomycin troches were observed in 51 (51 per cent) of the 
100 patients treated. These 51 patients reported a total of 142 reactions dis- 
tributed among 21 symptoms. Reactions which necessitated discontinuation of 
therapy occurred in 14 (14 per cent) patients. Slight reaction was recorded in 
27 (27 per cent). Moderate reactions were noted in 10 (10 per cent). Delayed 
gastrointestinal reactions were noted in 12 eases one to four days after cessation 
of therapy. 

Reactions to procaine penicillin G troches were observed in 38 (38 per cent ) 
of the patients treated. These 38 patients reported a total of 101 reactions 
distributed among 21 symptoms. Reactions which necessitated discontinuation 
of therapy occurred in 11 (11 per cent) patients. Moderate reactions were 
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noted in 11 (11 per cent). Slight reaction was recorded in 16 (16 per cent). 
Delayed gastrointestinal reactions were noted in 3 eases, one to four days after 
cessation of therapy. 

Of the 50 patients receiving control troches in the Aureomycin group, 7 
(14 per cent) reported reactions, none oral or pharyngeal. Of these, none com- 
plained of a severe reaction, 3 reported moderate reactions, while 3 had only 
slight complaints. 

Of the 50 patients in the procaine penicillin G control group, 7 reported 
reactions (14 per cent), none severe, 2 (4 per cent) moderate, and 5 (10 per 
eent) slight. No oral or pharyngeal reactions were noted. 

As previously reported,’ reactions to terramycin troches were observed in 
76 (53 per cent) of the 143 patients treated. These 76 patients reported a 
total of 203 reactions distributed among 24 symptoms. Reactions which neces- 
sitated discontinuation of therapy occurred in 21 (14.7 per cent) patients. 
Moderate reactions were noted in 23 (16.1 per cent). Slight reactions were 
recorded in 32 (22.4 per cent) of the cases. Delayed gastrointestinal reactions 
were noted by 26 patients one to four days after cessation of therapy. A summary 
of the reactions from terramycin troches and placebo troches appears in Table II. 

Of the 75 patients receiving placebo troches in the terramycin group, 8 
(10.7 per cent) reported reactions, none oral or pharyngeal. Of these 1 (1.4 
per cent) complained of a severe reaction, none reported moderate reactions, 
while 7 (9.3 per cent) had only slight complaints. 

Tabulation of the histories of the three groups compared in this study 
revealed the following: 28 (28 per cent) cases of the Aureomycin-treated groups 
recollected having previously received Aureomyein (18 systemically and 12 
topically), 5 (8.5 per cent) of the terramycin-treated groups had previously 
received terramycin (all systemically), and 73 (73 per cent) of the procaine 
penicillin G-treated groups had previously received penicillin therapy (20 
topically and 63 systemically). Previous reactions which had been reported by 
the patients included: to systemic Aureomycin, 2 reactions; to topical Aureomy- 
cin, 4 reactions; to terramycin systemically and topically, no reactions; to 
systemic penicillin, 2 reactions; to topical penicillin, 2 reactions. Since these 
patients had not been studied at the time specifically for toxie reactions, and 
since the administration of these drugs had, in many eases, been many months 
in the past, the reported previous incidence of reactions is understandably 
smaller than those reported in this study. In addition, the accuracy of recollee- 
tion of previous therapy and reactions is questionable. 

In this investigation, as in the terramycin series, reactions were limited 
primarily to the gastrointestinal tract. Severe glossitis or stomatitis occurred 
in 6 cases and pharyngitis occurred in 2 cases in the Aureomycin group (8 per 
cent) ; severe glossitis or stomatitis was noted in 6 cases in the procaine penicillin 
G group (6 per cent). In the terramycin series of 143 patients, severe glossitis 
or stomatitis occurred in 8 eases and pharyngitis occurred in 5 eases (9 per cent). 
The percentages of cases in these groups showing oral reactions do not differ 
significantly from each other (x? = 0.77; d = 2). 
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Some of the reactions to Aureomycin and procaine penicillin G, especially 
the oral ones, were found to be persistent and required from one to twenty-one 
days to regress. Diarrhea was usually accompanied by intense pruritus ani. 
As was noted with terramycin troches,'! the incidence of gastrointestinal com- 
plaints in the placebo control groups indicates that some reactions observed 
during antibiotic troche administration may be the result of the elaborate 
tastemasking bases in which antibiotics are sometimes incorporated. Impurities 
in antibiotic preparations have also frequently been reported as causing untoward 
reactions to therapy. Irritative excipients and impurities may, therefore, be 
instrumental in either producing or causing exacerbation of reactions. 

In comparing clinically the type of reactions to Aureomyecin, procaine 
penicillin G, and terramycin troches, it will be noted that a great similarity 
exists. The most frequently occurring reactions were nausea, diarrhea, taste 
disturbance, flatulence, loose stool, and pruritus ani. Aphthous ulcers were seen 
only after Aureomycin, and cheilosis occurred only after terramyein, although 
we have noted this latter reaction after Aureomyein and procaine penicillin G 
therapy in cases outside of this study. It will be noted from Table II that 
the frequency of reactions varied somewhat with the different antibiotic troches 
employed. Thus, abdominal pain occurred in a greater percentage of eases 
with terramycin troches than with Aureomyein or procaine penicillin G. Diar- 
rhea was noted with decreasing frequency with terramycin, Aureomyecin, and 
procaine penicillin G@ troches. Flatulence oceurred more frequently with ter- 
ramycin than with the other two antibiotic troches. On the other hand, taste 
disturbance occurred in a greater percentage of cases with Aureomyein and 
procaine penicillin G troches than with terramyein. 

The average number of reactions per patient and per reactor for the three 
antibiotic troches studied occur in a certain order (Table III). No signifieant 


TABLE III. COMPARISON OF THE AVERAGE NUMBER OF REACTIONS SEEN WITH AUREOMYCIN, 
PENICILLIN, AND TERRAMYCIN TROCHES 














AUREOMYCIN l PENICILLIN | TERRAMYCIN 

AVE. S.E.* | AVE. S.E.* | AVE. S.E.* 
Reactions per patient 1.43 0.032 1.01 0.023 1.42 0.016 
Reactions per reactor 2.80 0.051 2.66 0.046 2.67 0.013 











*S.E. is the standard error of the average, and is calculated as S.E.=o0/yYN, where o is 
the standard deviation and N is the number of patients. 

difference (1 per cent level) can be found between these averages. Since the 
distributions of reactions among 1+, 2+, and 3+ are about the same for the three 
medicated troches studied (Table IV), it follows that any system of weighting 
the 2+ and 3+ reactions for the purpose of calculating a weighted average would 
produce essentially the same order (Table IV). 


TABLE ITV. COMPARISON OF DISTRIBUTION OF SEVERITY OF REACTIONS SEEN WITH AUREOMYCIN, 
PENICILLIN, AND TERRAMYCIN TROCHES 


een | AUREOMYCIN PENICILLIN TERRAMYCIN 

















—— | 1+ 2 3+ i+ Ot uw 6HSm]hUCUS 
Per cent distribution of 70.6 14.7 14.7 Tis 139 148 65.5 23.2 11.3 


reactions 
Weighted ave. per patient 


2.17 1.50 2.08 
Weightel ave. per reactor 4.25 as 


94 3.92 
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As reported in the literature, Aureomycin, penicillin, and terramycin 
administered systemically in dosages many times higher than those involved in 
troche medication have not been noted to cause reactions as frequent or as 
severe as those which have been reported in our studies and in other studies on 
oral topical antibiotic therapy. Increased gastrointestinal symptoms were prob- 
ably due in part to the continued ingestion of substances so nauseating to the 
taste of some individuals as Aureomyein and penicillin. The more continuous 
passage through the digestive tract of troche medicaments, following slow dis- 
solution in the oral cavity, compared with systemic therapy, may result in more 
continuous irritation, thereby causing increased oropharyngeal and _ gastro- 
intestinal disturbances. Although all reactions were of necessity recorded in 
this and in the previous study, many should be considered of slight importance. 
If the malady under treatment is sufficiently severe and therefore warrants 
antibiotic therapy, minor reactions should be weighted extremely slightly or 
ignored. 

CONCLUSIONS AND SUMMARY 


In a controlled study involving 150 patients in the Aureomycin group and 
150 patients in the procaine penicillin G group, the reactions to Aureomyein 
Hydrochloride and procaine penicillin G therapy were evaluated. Of 100 pa- 
tients receiving Aureomyecin medicated troches 51 (51 per cent) evidenced 
untoward reactions, compared with 7 (14 per cent) of the 50 patients who 
received placebo troches, a statistically significant difference. Of 100 patients 
receiving procaine penicillin G troches, 38 (38 per cent) evidenced untoward 
reactions, compared with 7 (14 per cent) of the 50 patients who reecived placebo 
troches, also a statistically significant difference. 

The reactions to Aureomyein troche therapy were sufficiently severe to 
warrant cessation of therapy in 14 per cent of the cases. The reactions were 
classified as moderate in 10 per cent and as slight in 27 per cent of the patients 
treated with Aureomyein. Therapy was of necessity discontinued in 11 per 
cent of procaine penicillin G troche treated cases; and the reactions were 
classified as moderate in 11 per cent, and as slight in 16 per cent of the patients 
treated with procaine penicillin G troches. 


Comparison of the findings discloses that the types of reactions observed 
with Aureomyein and procaine penicillin G troches are similar in nature to 
those previously found with terramyein troches. However, the frequency of 
occurrence of some of these reactions differs according to the medication used. 


It is suggested that antibiotic troche medication be utilized whenever its 
application is specifically indicated but is not indicated for promiscuous use, or 
when the administration of medication less likely to produce reactions is pos- 
sible. 

In this investigation, as in the terramycin series, reactions were limited 
primarily to the gastrointestinal tract except for severe glossitis or stomatitis 
occurring in 6 cases and pharyngitis occurring in 2 cases in the Aureomycin 
group as well as severe glossitis or stomatitis noted in 6 cases in the procaine 
penicillin G groups. 
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AUTOMATIC SYRINGE WASHER 
WASHING APPARATUS FOR CLEANING SYRINGES 
José M. QuinTERO, M.D., Havana, CuBA 


HE allergist has to deal with many common medical tools and among those 

most used are the syringes. Special care and meticulous cleaning must be 
emphasized in order to avoid contamination of materials and to obtain more 
reliable results in testing. 

All of us have seen positive tests become negative after repeating the 
process with another syringe. Imperfect cleaning and contamination with 
another extract were responsible. 

Trying to avoid this difficulty, I designed several years ago an apparatus 
fulfilling all the requirements for better cleaning. It has been in use ever 
since with entire satisfaction. 
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Fig. 1. 


It is based on the principle of circulating water through the barrels by 
means of a vacuum pump, the same as used for washing pipettes. This prin- 
ciple, which involves punching a rubber tube with the needles to be washed, 
was also used by the late Warren Vaughan in cleaning syringes. 

The advantage of my device lies in the compactness of the apparatus 
which permits the washing of barrels and plungers separately without any 
difficulty or confusion when putting them together. Numbered openings are 
provided for each one. 

Inasmuch as the water speed can be graduated, it is possible to pass water 
through the barrels at different speeds. It is normally adjusted to permit a 
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passage of 7 ml. of water per minute. In other words, every syringe is washed 
thoroughly about seven times per minute. If they are left 5 minutes in the 
apparatus they will be washed 21 times which is more than the ordinary hand 
wash. The apparatus provides room for 20 syringes which are washed at the 
same time. The technician’s efficiency is thereby increased as it takes but a 
few seconds to place the syringes in the washer; he may be performing other 
tasks as they wash. As the handling of the syringes is minimized, the chance of 
breakage is decreased. 


WATER suPrPLly 
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VOBER TUBING To V4cuUmM 


















































Fig. 2. 


The apparatus made of stainless steel consists of two sections, one for barrels 
and another for plungers. The first one is connected to a vacuum pump by 
means of a rubber tube and the second one is connected to a running water faucet 
in a common sink, provided its dimensions are large enough to hold it. 

More information is available by studying the illustrations. 











PEDIATRIC ALLERGY 
A REVIEW OF THE RECENT LITERATURE 
VINCENT J. Fontana, M.D.,* New York, N. Y. 
REVIEW OF RECENT LITERATURE ON PEDIATRIC ALLERGY 


M ANIFESTATIONS of food sensitivity are quite frequent in childhood. 'The 
importance of foods as causative factors in asthma, eczema, urticaria, 
migraine, and gastrointestinal allergy has been recognized by many observers. 

Rowe,’ in reviewing 1,500 cooperative patients with bronchial asthma, 
found food allergy to be the sole cause in 40 per cent of the children up to the 
age of 5 years. He feels that children will often regain almost complete or 
partial tolerance after the exclusion of foods for which they have a definite 
sensitivity. This will usually occur within 1 to 3 years, and the use of these 
foods may be permitted after that time without any symptoms being derived 
therefrom. 

Hill? studied 100 asthmatic children aged 3 to 12, in an attempt to 
determine the influence of food on asthma. Thirty-five gave one or more 
positive scratch tests to foods, and 65 gave none. The 100 children had 218 
positive scratch tests to foods, in 44 (20 per cent) of which it was definitely 
proved that the food in question could cause asthma. Thirty-eight of these 
44 positive tests were accounted for by reactions to egg white, fish, peanut, 
walnut, and chocolate. In 16 cases (8 per cent), a food that gave a positive 
test caused irritation about the mouth, vomiting, urticaria, or angioneurotic 
edema, but no asthma. No symptoms were caused by 158 (72 per cent) posi- 
tive food tests. The author feels that some of the tests that were positive may 
have been causally significant when the child was younger, but, with increasing 
age, the child may become “tolerant” to the food. Hill, therefore, concludes 
that sensitivity to foods, in comparison with other allergens, is relatively un- 
important, but should always be considered. In recent literature, the con- 
sensus of opinion would indicate that the relative importance of food as an 
allergen progressively decreases with increase in age, and is relatively unim- 
portant compared with sensitivity to pollens, environmental allergens, and 
respiratory infection in children over 5. 


ATOPIC DERMATITIS 


The role that foods play in the causation of infantile eczema has brought 
forth much diversified opinion. Rowe and Rowe,’ in a study of 100 con- 
secutively treated infants and children with eezema, found that food allergy was 
the sole cause of the dermatitis in 44 per cent and was associated with an in- 
halant allergy in 41 per cent. Inhalant allergens alone were found to be 
responsible for the eezema in 15 per cent. 


From the Department of Medicine, New York University Post-Graduate Medical School, 
and the Allergy Section, Medical Service, University Hospital, New York, a 


The opinions and views set forth are those of the author and not to be considered as re- 
flecting the policies of the Navy Department. 
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Epstein‘ recently presented statistics on 247 cases of infantile eezema in an 
essentially rural area. He found that 75 per cent gave positive whealing re- 
actions to seratch tests. In general, it was noted that positive food reactions 
were more frequent during the first six months, and the environmental allergens 
played their greatest role after that age. However, even during the first half- 
year of life, reactions to the environmental allergens were found in more than 
50 per cent of the children. The high incidence of positive reactors to environ- 
mental allergens may be due partly to the large percentage of farmers’ children 
in this material. Seventy-nine per cent of these children reacted to cattle and/or 
horse dander. Egg, wheat, potato, and milk gave the most frequent reactions in 
that order. 

Reactions to egg decreased from 100 per cent during the first three months 
to 49 per cent during the second year of life. Reactions to wheat and potatoes 
occurred in 27 per cent and 9 per cent, respectively, of infants up to 3 months 
and increased about 45 per cent and 25 per cent, respectively, during the re- 
mainder of the first year of life. 

The significance of the positive wheal reactions to scratch or intracutaneous 
tests in infantile eczema has been the subject of much discussion. Hill> believes 
that reactions to intracutaneous testing, particularly to tests with foods, mean 
nothing by themselves, except that at some time antigenie food protein has 
entered the circulation and an immunologie reaction has resulted. But he has 
found that in his experience eczema can sometimes be relieved or even cured 
by removal from the diet or environment of allergens which give urticarial 
type reactions on testing. Tuft® emphasizes the value of skin testing, 
particularly in the inhalants in the older age group, and in the desensitization 
with incriminated substances, most frequently dust. Tuft suggests that the 
best results can be obtained by combination of dermatologic, topical, and 
systemic management, plus a thorough work-up and treatment from the stand- 
point of allergy. Narins,’ in a worth-while paper, called attention to the un- 
reliability of scratch tests in testing for immediate wheal response in atopic 
dermatitis. While intracutaneous tests produced repeatable results, seratch 
tests, even those done by the same person, with the same technique, and in the 
same sites, produced completely unpredictable results. 

Ratner® found positive skin reactions in 85 per cent of his cases under 1 
year of age; 100 per cent of these positive reactors were sensitive to foods, but 
only 41 per cent reacted to foods alone. Ross and Brown? obtained positive 
skin reactions in 64 of 85 patients, and Epsteint found that 75 per cent of 247 
cases of infantile eezema gave positive whealing reactions to scratch tests. 

Ross and Brown? state that, in the infant under 5 months of age, skin 
tests are unreliable, so that it is necessary to use elimination diets to uneover 
the allergens. Infants over 5 months old have fixed reagins in the skin so that 
skin testing gives fairly reliable results. They feel that, if the reactions are 
positive, the particular food should be eliminated from the diet, and care 
should be taken in adding new foods. Every new food should be given a 
week’s trial, and an exacerbation of the rash watched for. The authors stress 
the importance of preventing the development of other allergic manifestations 











176 THE JOURNAL OF ALLERGY 


in these children. It is felt by them that about one-third of infants having 
eczematous manifestations will later show other allergic signs. Advice is 
therefore given to the parents as to this possibility, and the inhalant allergens 
are usually avoided. 

Epstein* has found several differences between those eczematous infants 
who gave positive scratch test reactions (reactors) and those who did not 
(nonreactors). He is of the opinion that the eczema was usually less severe 
in the nonreactive group, and the age of onset of the eczema was slightly 
higher in the nonreactor group. He also noted that the incidence of a positive 
family history of hay fever and/or asthma was twice as great in the reactor 
group. 

Glaser,’® in a general review of eczema, presented a number of valuable 
points in the management of this condition. The author employs all means of 
treatment: environmental control, dietary, and local. He feels that inhalant 
and contact allerge s must be considered, as well as ingested allergens, and so 
a thorough investigation for specific allergenic substances should be carried 
out in all cases. As for local treatment, Glaser emphasizes the importance of 
tar as the most important single effective ingredient in ointments used in the 
subacute and chronie stages of the disease. In the acute stages, the so-called 
1-2-3 ointment is useful. This consists of 1 part aluminum acetate solution, 2 
parts wool fat, and 3 parts paste of zine without salicylic acid. His dietary 
management consists of putting the child on a simple elimination diet and 
additional vitamin therapy. If, after a week, the child obtains adequate relief 
on this diet, one new food is added according to the child’s needs and tolerance. 
The author has never observed any disagreeable reactions secondary to the 
prophylactic treatment for diphtheria, pertussis, and tetanus, other than those 
found in normal children, and therefore maintains that routine prophylactic 
injections to these diseases should not be withheld from the eczematous child. 
He re-emphasizes the danger of vaccination against small pox in children with 
active eczema. The danger of inoculation in scratched areas is mentioned as 
one of the main dangers. 

Birt,"! in a recent publication, pays much attention to the local treatment 
of the child with eczema. He instructs the mother at the first visit to keep 
soap and wool and baby oils off the infant’s skin and in the institution of 
suitable local therapy. Treatment is continued at home, thereby keeping all 
other factors constant. The author feels that it is not justifiable to expose an 
otherwise well baby to the risk of infection in the hospital. This procedure 
is followed for three weeks with periodic observations to see that local therapy 
is not irritating. In their experience, at least half of the babies with infantile 
eczema are cured by this routine. These cases are considered by Birt to be 
eases of contact dermatitis and so he believes that primary irritants are a more 
important cause of this type of dermatitis than those contact allergens which 
are dependent on an antibody response for their effect. Skin tests were not 
done on these patients, because he felt it was difficult to understand what 
significance a positive wheal would have, considering the results obtained. If 
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there was no improvement after 2 to 3 weeks of adequate local therapy, plus 
restriction of contact factors, then the dermatitis was considered to be atopic 
in origin, and an attempt made to find the cause by the use of elimination diets. 

The newest additions in the treatment of generalized atopic eczema have 
been steroid hormones. Evidence available has demonstrated that ACTH is 
effective in producing remissions in this disease. It is the general feeling at 
this time that ACTH does not have any place in the therapy of infantile eezema 
except possibly to tide the patient over an unusual, acute episode, or perhaps 
to clear the skin for future skin testing and possible etiologic diagnosis. Di 
George and Nelson'* have used the drug and have found no evidence of un- 
toward effects on the infants treated for a short period of time. The disease 
becomes reactivated following secession of hormonal therapy, and, therefore, 
the result is of a temporary nature only. 

Nisenson’* and others have shown that Hapamine, in addition to dietary, 
dermatologic, and local treatment, in refractory cases of eezema, may be used 
as an adjunct in therapy. Spain, Fontana, and Amler' have noted results 
with some promise following the use of glucuronolactone in conjunction with 
local treatment in a small group of five children with moderate to severe 
eczema. 

A review of the recent literature indicates that, in the treatment of in- 
fantile eczema, no one aspect of management is all-important. We feel that 
the recognition and providing for the allergic nature of this disease are 
warranted in conjunction with the local care and treatment of the dermatitis 
based on the morphologic stage of the lesion and the removal of any secondary 
pyogenic infection that is present. The belief that the infant will “outgrow” 
its eczema is responsible for the tendency to temporize with local treatment 
only, and thereby achieve poor results. 

There is in vogue today among many pediatricians the belief that a 
mother should add a great variety of foods to the diets of small infants. We 
feel that these sudden additions to the young infant’s diet may cause allergic 
responses, and, if these additions contain several components, it becomes more 
difficult to establish the cause. We think that many eases of infantile eezema 
can be prevented if food additions are made slowly to the dietary of all in- 
fants, and that when new foods are given they should be given as individual 
foods, and not as mixtures. The servings of a new food to the infant should 
also be small. 

GASTROINTESTINAL ALLERGY 

It is the opinion of many allergists that the study of gastrointestinal allergy 
has been handicapped by the lack of reliable, objective diagnostic aids, since 
skin tests have been found unreliable in many eases and elimination diets often 
inconclusive. 

Ingelfinger, Lowell, and Franklin’® have suggested criteria for establishing 
» the diagnosis of food allergy as a cause of gastrointestinal symptoms. They have 
stated that the food in question should be given in capsules, or by stomach tube, 
or in such a manner that the patient is unaware of its nature; reproduceable 
Symptoms, signs, or x-ray findings should consistently follow administration of 
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the disguised food at a more or less constant interval, possibly not to exceed a 

«few hours. Other foods given to the same patient in the same manner should 
not produce similar changes, and the suspected food given to normal subjects in 
the same manner should not cause the observed effects. 

‘ A report by Tallant, O’Neill, Urbach, and Price’ clearly establishes the 
value of x-ray studies of the small bowel in the study of food allergy. They 
studied 12 patients with gastrointestinal food allergy, and first subjected them 
to x-ray study of the small intestine with a mixture of barium and water as a 
control after at least five days without ingestion of the allergen. These studies 
were essentially normal. Four days later the x-ray study was repeated, using, 
however, barium and the suspected allergen for the test meal. All of the 

* patients showed striking motility changes in the small intestine. Schloss'’ was 
able by Miller-Abbott balloon technique to confirm the production of motility 
disturbances by allergens introduced directly into the jejunum of 2 subjects 
whose x-ray studies had revealed striking motility changes after the feeding of 
the allergen. 

7 Lepore, Collins, and Sherman’® recently reported the usefulness of the 
small intestine x-ray examination as an objective technique in 20 patients with 

+ Suspected gastrointestinal food allergy. The authors concluded that the role 
of food allergy in the causation of organic disease of the intestine, stressed by 
many and deprecated by others, has suffered because of a lack of objective 
methods of study, and they feel that, by the use of x-ray examination of the 
small intestine, giving the suspected allergen in the barium meal, many clinical 
histories of food allergy can be verified. 

© The need for a quick and easy method of spotting gastrointestinal allergies 
has been emphasized by Nance.’® The author has had gratifying results in the 
differential diagnosis of diarrheas by the examination of stools for eosinophiles. 
Several investigators have called attention to the large number of eosinophiles 
in the stools of patients suffering from diarrhea caused by gastrointestinal 
allergy. The author has enumerated the following steps in the determination of 
eosinophiles in the stool, and found the method to be very satisfactory. 





1. The stool specimen is generally obtained by inserting a gloved finger into 
the infant’s rectum. 

2. Mucus is carefully picked free of stool material with fine forceps and 
placed on a glass slide. 

3. A cover slip is dropped on the mucus and the preparation examined 
under the microscope to determine whether cells are present. 

4. If cellular material is present, a film is made by gliding the cover slip 
off the slide. 

5. The slide is then immediately heat-fixed over a flame. 

6. Wright’s stain is flooded over the slide while it is still hot, and im- 
mediately diluted with water or buffer solution. 

7. Allow to stain while the surface of the liquid is covered with a greenish 
opacity. 

8. Wash, dry over a flame, and examine under cedar oil. 
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Rosenblum and Rosenblum,”° for a period of sixteen months, correlated the 

cytology of stool smears with the clinical symptoms in cases of suspected gastro- 
intestinal allergy and on nonallergie gastrointestinal conditions. Similar ob- 
servations of stools were made on a large group of normal infants and children. 
They found that, in 60 patients with gastrointestinal allergy, a decided stool 
eosinophilia was demonstrated. Seventy-six patients, including infants with 
bacillary dysentery, cystic fibrosis of the pancreas, amebie dysentery, diarrhea 
of undetermined cause, and infants having normal stools, all had negative smears 
for eosinophiles. The authors stress that the presence of gastrointestinal allergy 
may be suspected on demonstrations of clumps of eosinophiles, or large numbers 
of scattered eosinophiles, in the stools. They have found the outstanding macro- 
scopie feature of the stools to be abundant mucus, the eosinophiles being most 
abundant in the mucus. 
* The opinions of physicians differ concerning the incidence of milk allergy 
in infants, perhaps due to the current methods of diagnosis which may be in- 
adequate. Loveless?* polled 191 specialists in pediatries or allergy and found 
that among 245,000 persons, including children and adults, 1.5 per cent were 
clinically allergic to milk. Clein®* has found that 1 of 15 patients is allergic to 
cow’s milk to some degree. Loveless has used various diagnostic procedures to 
investigate milk allergy in 20 persons. She found by an ingestion procedure 
which used masking of the allergens and control feedings with placebo meals, 
6 of 8 patients had changes which agreed with the history. The intracutantous 
test paralleled the history in six patients when whole milk was involved, but in 
only two when tested with derivatives. Among 12 subjects tested by cutaneous 
tests, it was found that the intracutaneous test was positive in 2 patients with 
a negative history and negative in 5 patients with a positive history. The re- 
mainder had positive reactions to milk, three showing definite positive re- 
actions to casein. The author feels that the advantage of the ingestion diag- 
nostic test is that it excludes psychogenic factors from the final results. She 
has found that intracutaneous tests with milk may err by giving false positive 
results, whereas tests with protein fractions derived from milk tend toward 
false negative results. 

» Cases in which human milk has a really detrimental effect on an infant do 
oceur, although the texts do not mention this possibility and the literature 
reveals sparse reports on this condition. Wergeland** has reported and 
presented in detail three cases at the Pediatric Department of the State 
Hospital in Copenhagen of probable allergy to human milk in the same family 
which had been treated in the course of three years. In spite of the varied 
forms of treatment, all three cases proved fatal. The author feels that all three 
eases presented evidences of probable familial allergy to human milk. He 
mentioned in this comprehensive report that, from an etiological point of view, 
cases of intolerance to human milk are divisible into 2 groups: (1) intoxication 
and (2) allergy. Group 1 consists of those cases in which the mother’s milk 
is found to contain substances which are directly toxic to the infant in the 
amount usually employed. In this group there is only one factor of practical 
importance, i.e., the cases in which the mother has been living on a diet de- 
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ficient in vitamin B, during the pregnaney and period of lactation. The in- 
complete oxidation of carbohydrates due to this form of avitaminosis will re- 
sult in the accumulation of a number of intermediate metabolie products in 
thg tissues and also the breast milk. A few of these products have a directly 
toxie effect on infants. The result is usually an intoxication of an acute course 
and, in most eases, a fatal outcome. The second group are due to an actual 
allergy to breast milk, and may be divided into two groups: (a) allergy to 
foreign protein excreted in the milk, and (b) allergy to human protein. 

The importance of egg as a problem in food allergy is well known; how- 
ever, with the renewed interest in chick-embryo-propagated viral and rickett- 
sial vaccines, the incidence of reactions in egg-sensitive persons may become 
more frequently encountered. Ratner and Untracht** studied a group of 322 
otherwise nonallergic children, egg sensitivity as judged by clinical sensitivity, 
and a positive skin reaction was found in 0.3 per cent, whereas, in a group of 
500 allergic children given scratch tests, 20.4 per cent showed positive re- 
actions to egg white. Only 5.6 per cent of the entire group were found to be 
clinically sensitive to egg white. The remainder of the 20.4 per cent had a 
residual skin sensitivity without clinical significance. They concluded there- 
fore that about 5 per cent of all allergic children are clinically sensitive to egg. 

It is fairly well recognized that in infants, a dermal reaction to egg 
white is encountered frequently. The incidence decreases with age, and the 
frequency of reactions in early infancy is attributed to intrauterine sensitiza- 
tion. Ratner and Untracht have also pointed out that the diagnosis of egg 
sensitivity cannot be made on the basis of skin tests alone, for positive skin 
reactions to egg outnumber their clinical significance, and thus the skin re- 
action must be considered on the basis of its intensity and in relation to the 
complete clinical picture. 


PSYCHOSOMATIC ASPECTS OF ALLERGY 


Psychosomatic influences in allergy have been recognized by allergists to 
precipitate in many instances the onset of clinical symptoms. The emotional 
etiological component has been stressed in the most recent literature by 
several observers. 

Miller and Baruch*® studied ninety allergic children with ages ranging 
from 1 year to 18 years. The subjects were studied both medically and 
psychologically, and, from sessions with both parents and children, informa- 
tion on traumatic episodes apparently related to the first onset of symptoms 
was obtained in 68 children. They found that the largest number of traumatic 
episodes were related to the loss or threatened loss of a parent. In 22 cases, 
episodes preceding the onset of a particular symptom fell into this classifica- 
tion. The authors conclude from their study that many of the incidents that 
have occurred in the lives of these allergic children have occurred in some 
form or other in the life of numbers of children without being followed by any 
apparent physical difficulties. They offer as an explanation as to why a 
severe physical illness should have followed in the allergic group and not in 
other children that the seed must have fallen on fertile soil—a soil prepared 
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both allergically and psychologically. As far as the allergic preparation is 
concerned, this goes back to the presence of a reagin. As for the psychological 
factor, that puts forth a question still unanswered. 

Clarke?® recently reported in a most interesting survey the results of 
polling 171 leading allergists in Canada and the United States with regard to 
the relation of allergy to character problems in children. He points out that, 
of the 171, 9 expressed the belief that allergy had nothing to do with per- 
sonality, 7 took the attitude that allergy was psychosomatic, that allergy was 
the result of emotional conflict which made the patients problem children, 58 
said that they either treated no children, or had not had their attention called 
to the psychic complications of allergy, and 95 assured the author that they 
had noticed personality changes due to allergy which corrected themselves 
when the allergic element was eliminated. We feel that the alertness of the 
physician in obtaining a careful history, and his ability to evaluate properly 
the family situation, determines to some extent whether he views the role of 
emotional factors as dominant or minimal. 


According to Bakwin and Bakwin,?* the child with asthma is hyper- 
irritable, overactive, and unreasonable. He sleeps poorly, and is subject to 
temper tantrums. The parents soon come to realize that emotional disturbances 
precipitate attacks, the most common situations which do so being: threatened 
separations from the mother, with resulting rage, and fear. Health becomes 
all-important, and to induce conformation to parental desires, the child is 
pampered, coaxed, and bribed. The authors are of the feeling that these chil- 
dren make poor adjustments in school, and retardation is common. This re- 
tardation is usually attributed to too frequent absences from school. Bakwin 
and Bakwin stress that attention to the psychologic aspects of treatment of the 
asthmatie child in no way precludes other therapy. 


The role of allergy as a causative factor of fatigue, irritability, and be- 
havior problems of children has been stated by Randolph.?* The author studied 
three boys aged 8 and one aged 9, with behavior abnormality. The patient 
was a boy, aged 8, who became listless, progressively fatigued, and irritable 
between the ages of 314 and 514. When examined, the child was found to 
have perennial allergic rhinitis, bronchial asthma, and atopic dermatitis. 
Skin tests to the inhalants were negative, but sensitivity to wheat was demon- 
strated. Avoidance of wheat resulted in complete relief of respiratory 
symptoms and fatigue, and the general behavior of the child greatly improved. 
The second case was a boy, aged 9, who complained of persistent cough, 
rhinorrhea, and nasal stuffiness. His teachers complained of inattentiveness 
and a negative attitude. Skin tests to ragweed pollen, house dust, and eat 
dander were positive. After experimental feeding with wheat and corn, sus- 
tained leukopenia appeared and reached a maximum of 25 per cent. Elimina- 
tion of the cat, avoidance of massive dust exposure, and treatment with house 
dust and ragweed extracts, although partially effective in relieving the respira- 
tory symptoms, did not change the chronic tiredness and listlessness. With 
continued inhalant treatment and avoidance of wheat and corn, the coughing 
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and rhinitis subsided completely. Immediately after the eliminatie: of the 
allergenic foods the child became more alert and attentive with noted im- 
provement in his schoolwork. 

The cases of the other two boys illustrated that complete avoidance of all 
sources of corn may be necessary to control a high degree of corn sensitivity, 
The author states that often corn sugars cause a more immediate reaction than 
cornstarch or the vegetable. Because of the high incidence of sensitivity to 
corn in infaney and childhood, sucrose of cane origin, which is less allergenic, 
may be a preferable source of carbohydrate. 

The four cases studied were all in boys of a similar age who were sensitive 
to both wheat and corn. Randolph feels that the fatigue syndrome of allergic 
origin is a common cause of irritability and behavior abnormalities in children, 
usually resulting from a chronic food allergy to more than one food. Clini- 
cally, the author classifies these patients into two groups: first, the chronically 
tired, sluggish, and depressed child, and, second, the hyperkinetic and hyper- 
excited child. Both tend to be irritable and fretful in their behavior and to be 
maladjusted in both the home and school. 


PURPURA OF ALLERGIC ORIGIN 


Kugelmass,”® in a recent interesting report, has discussed allergy as an 
etiological factor in purpura. Substances which are capable of inducing 
hypersensitivity have been found to produce purpura in the susceptible in- 
dividual. These substances range from foreign proteins of foods and organic 
products of microorganisms to chemical compounds and drugs. All are aller- 
genic excitants or substances that can combine with body proteins to form the 
antigenic complex. 

The sequence of events in the etiology of the purpura lies in the union of 
antigen and antibody liberating histamine, acetylcholine, and other physio- 
logically active substances. All these substances injure the vascular endo- 
thelium in the affected individual. The result is a generalized vasculitis with 
inflammation around the smallest vessels, infiltration of inflammatory cells, 
and destruction of capillaries. The increased permeability of the dilated 
capillary endothelium allows passage of blood and lymph, with the resulting 
purpura. The author states that when allergens are too numerous, and damage 
to the eapillary endothelium widespread, reversibility of the vascular injury 
may be a matter of weeks or months. With the therapeutic agents now avail- 
able, there is slow repairing of vascular injury, and bleeding may persist in 
spite of elimination of the offending allergens, but, with the advent of corti- 
sone, arrest of purpuriec bleeding has become a matter of hours or days instead 
of weeks or months. 

Kugelmass presented in this report a case of a 9-year-old boy with allergic 
purpura who had been treated with cortisone. This 9-year-old boy became 
acutely ill with malaise, fever, headache, loss of appetite, and abdominal pain. 
On the second day, the symptoms were confined to the gastrointestinal tract 
with nausea, colicky pain, and diarrhea. The diagnostic problem was clarified 
on the third day by the appearance of petechiae over the lower extremities. 
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On the following day, the tiny spots gradually grew to small discolored areas 
around the arms, trunk, and face, respectively. These symptoms of Henoch’s 
purpura were due to urticarial serohemorrhagic effusions into the intestinal 
wall and skin. The color of the spot indicated the age of the hemorrhage. 
(Gradually, the spots became interspersed with nonitchy symmetric¢ lesions of 
the vesicular, papular, and urticarial type. Intracutaneous tests showed 
strongly positive reactions to eggs, wheat, tomato, onions, potato, and beef. 
These very foods were partly responsible for his atopic eczema in infaney, and 
urticaria and asthma in childhood. The blood showed a mild hypochromie 
mieroeytiec anemia, and a neutrophilic leukocytosis of 15,800 white blood cells 
with 11 per cent eosinophiles. The blood platelets were 185,000. The bleeding 
time, clotting time, and clot retraction time were normal. The tourniquet test 
was positive. Urine and stool examinations revealed blood. 

Cortisone, 200 mg., was started on the fifth day of the attack, and 100 mg. 
given thereafter for eight days. Symptomatic improvement was evident with- 
in twelve hours. Digestive disturbances cleared within thirty-six hours, pur- 
purie manifestations within forty-eight hours, and capillary fragility (nega- 
tive tourniquet test) within seventy-two hours; urine and stools were free of 
blood within forty-eight hours. 

The offending foods were eliminated from the diet because of the tendency 
for the allergic purpura to reappear at short intervals, periodically, before the 
process cleared completely. After one course of cortisone treatment, the child 
recovered and remained symptom-free from purpura. The author treated four 
children with allergic purpura of established etiology effectively with corti- 
sone. 

MISCELLANEOUS 

Previous studies concerning the growth patterns of allergic children have 
indicated that the allergie child is likely to be below average standards for 
height and weight. Cohen and Abram*® studied 51 boys and 51 girls who had 
been repeatedly examined in the Brush Foundation study of child develop- 
ment. These 102 children showed no signs of allergy, and served as a control 
group. A group of 150 allergic children were studied by the authors as 
managed in private practice. The grid technique as devised by Wetzel was 
used in the evaluation, and they found that, even in the absence of growth 
failure, allergie children differ in their distribution from the controls, and the 


>» 


boys especially tend to be distributed in the B, and B, body types, i.e., con- 
stitutionally slender. The authors concluded that, by using the Wetzel grid, 
the proportion of children with unsatisfactory growth records was more than 
114 times as great among the allergic children as among the Brush controls. 
They also feel that, with control of the active allergy, there is a corresponding 
growth repair, provided an adequate diet is available. 

More recently, Welsh,*' in order to evaluate the relationship between an 
adequate allergy control program and the growth patterns of allergic children, 
studied 34 patients as followed for periods ranging from twelve to one hundred 
months. He found that 32 of the 34 children advanced at satisfactory, or 
improved rates, as determined by the Wetzel grid technique during the period 
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of their allergic management. In the children studied, allergic management 
was attended by definite, although not marked, improvement in growth, as 
contrasted with an anticipated increased incidence of growth failure. 

Dees and Lowenbach* have studied the EEG of allergic children and 
found a similarity between many of these records and those of some children 
with convulsive disorders. In the children with allergy, as well as in those 
who had convulsive disorders and allergy, they found a high incidence of one 
abnormality: occipital dysrhythmia. They presented findings on 37 children 
under 14 years of age with convulsive disorders of grand mal and petit mal 
type. Twenty-two had clinical allergy, and, although the remaining 15 were 
free from frank allergies, they had various features suggestive of allergy. A 
family history of allergy was present in nearly all the children of both groups. 
No organic brain disease was present in any patient. The authors present the 
eases of 4 patients in whom control of the allergy was accompanied by clinical 
and electroencephalographic improvement. Discontinuation of the allergy 
regimen was accompanied by recurrence of convulsions and allergic symptoms. 
The authors conclude that children with convulsive disorders who also have 
evidence of allergy merit trial of antiallergic measures, in addition to, and in 
conjunction with, anticonvulsant therapy. 

Chobot and his group** studied 80 allergic children to determine any ab- 
normalities of the EEG tracings and any influence upon such patterns that 
might be shown by the use of an antihistaminie drug. Of the total graphs 
recorded, 54 were found to be completely normal, and 26 were abnormal. The 
incidence of abnormal patterns was high (33 per cent) in allergic children, 
with similar percentages being found in the families of these children. Trime- 
ton failed to alter the EEG pattern to an appreciable extent. They concluded 
that the abnormal patterns in the family lend weight to the belief that, as 
allergy is inherited, so is the encephalographiec pattern inherited. 

McGee** noted 6 cases which showed a possible relationship between 
allergy and epilepsy. Three of the author’s six patients showed favorable 
response to allergic therapy. 

Edwards, in a most interesting report,® has cited two cases of transient 
synovitis of the hip joint, in which an antihistaminic drug, tripelennamine 
hydrochloride (Pyribenzamine), was tried with dramatic results. The etiology 
of the condition is discussed by the author, and he feels that, most likely, it 
represents an allergic hypersensitivity, or toxie reaction, to some focus of in- 
fection in the body. It could possibly be caused by a blood-borne infection 
lodging in the synovium, or a metastatic spread from another focus of in- 
fection in the body. The average age of the patients is 5.4 years, and boys and 
girls appear to be affected in about equal number. The main symptoms are 
pain and a limp. Muscle spasm and limitation of movement, particularly in- 
ternal and external rotation, as well as abduction, are the cardinal clinical 
signs. Edwards believes that the remarkable clearing of this condition with 
an antihistaminie drug lends support to the theory that the condition has an 
allergic, or hypersensitivity, background. 
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Pronounced persistent eosinophilia in a patient in whom the usual causes 
for this finding can be ruled out has frequently baffled physicians. A few 
authors have reported cases and expressed points of view which are worthy 
of consideration. They may have uncovered another type of hyperergic 
visceral tissue response to an antigen, associated with an eosinophilia. 

Zuelzer and Apt** reported eight cases of eosinophilia of the blood and 
bone marrow, hyperleukocytosis and hyperglobulinemia, which persisted for 
long periods in children aged 18 to 36 months. Asthma, urticaria, angio- 
neurotic edema, purpura, and swelling of the joints were suggestive of allergic 
states. Cough, low-grade fever, recurrent paranasal sinusitis, and upper 
respiratory infections were common. Although splenic enlargement has been 
reported by previous investigators, observation suggested that the greatly en- 
larged left lobe of the liver may have been mistaken for the spleen. In four 
instances, liver tissue examined by biopsy, and at autopsy, revealed focal 
necrosis, granuloma formation with histiocytes and giant cells, and wide- 
spread eosinophilic infiltration. No microorganisms or parasites were found. 
In five patients, bone marrow showed only a large, but orderly, increase in the 
number of eosinophilic granulocytes. Four patients had pronounced hyper- 
globulinemia and hyperproteinemia. The authors are of the opinion that the 
association of allergic symptoms, lesions in the liver similar to those of 
Loeffier’s syndrome, eosinophilia, hyperglobulinemia, and transitory pulmonary 
infiltrations strengthen the belief that the cause of disseminated visceral 
lesions is an allergic-hyperergic reaction. It is felt that failure to demonstrate 
microorganisms or parasites in the lesions or cutaneous sensitivity to common 
parasitic antigens supports this hypothesis. Sensitivity to bacteria, or to their 
products, is regarded as the most likely etiological factor, since several had 
histories of innumerable infections. Chronie or recurrent infection would be 
compatible with the persistent eosinophilia and the cyclic character of the 
process, and may be analogous to the reeurrent streptococcie infections in 
rheumatic fever. However, bacteriologic studies failed to reveal specific 
microorganisms or unusual types of infection. This report lends credence to 
the concept of hyperergic tissue response to an antigen associated with 
eosinophilia. 

Mercer, Lund, Bloomfield, and Caldwell*’ reported a similar case, wherein 
allergy to Ascaris was thought important in the production of the patient’s 
illness. The patient was a girl, 2, who had a fever, a white blood count of 
38,000, 62 per cent eosinophiles, hyperglobulinemia, and an enlarged liver. 
Chest x-rays showed increased density in the upper lobe of the right lung. 
Microseopie examination of the liver biopsy specimen disclosed eosinophilic 
granulomatous lesions containing larvae of Ascaris lumbricoides. Pulmonary 
manifestations were assumed to be similar in cause. Administration of hexyl- 
resoreinol, purgatives, and enemas resulted in recovery of adult lumbricoides 
from the rectum. She also reacted to a skin test with Ascaris extract. The 
authors state that the liver showed a hyperergic tissue response to the antigen- 
producing larvae within it. 
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Editorial 


ASTHMA ASSOCIATED WITH BRONCHIECTASIS 


HE reeent contribution of Overholt and associates! to the Journal of the 

American Medical Association, on the relief of asthma by the surgical treat- 
ment of bronchiectasis, may be expected to arouse great interest among 
physicians treating asthma. Such a radical new approach to a disease whose 
therapy is already being shared by the internist, the allergist, the endo- 
crinologist, the otolaryngologist, the psychiatrist, and the neurosurgeon may 
seem superfluous to some, but the results reported by surgeons asociated with 
a well-known medical school command attention. On the other hand, the 
procedure is of sufficient magnitude to be justified only in carefully selected 
cases and in locations where the technical methods of thoracic surgery are 
well developed. 

Discussion of such a method necessitates clearer concepts of what is meant 
by the terms asthma and bronchiectasis than may be conveyed by common uses 
of both words. In their classical forms, bronchial asthma with periodic attacks 
of wheezing dyspnea followed by the expectoration of tenacious mucoid spu- 
tum, and bronchiectasis with chronic cough evacuating purulent sputum from 
dilated saccular bronchi, are quite different and only rarely coexist in the same 
patient. However, it is well known that in many cases of chronie asthma the 
bronchi may be shown by pathologie examination or by bronchography to be 
dilated beyond the normal size, and that some patients with advanced bronchi- 
ectasis suffer from attacks of cough and dyspnea in which physical signs sug- 
gestive of bronchoconstriction are present in portions of the lungs not in- 
volved by the bronchiectatice cavities. Iurthermore, in some cases of chronic 
infective bronchitis the symptoms and signs of asthma and of diffuse bronchi- 
ectasis are combined to a degree that diagnostic classification is a matter of 
opinion. 

In which of these cases may lobectomy be expected to produce relief? 
The coneept of sensitization to bacteria as an etiologic factor in true bron- 
chial asthma is not new. Physicians familiar with asthma resulting from 
bronchitis and bronchial sensitization secondary to infections of the para- 
nasal sinuses should have little difficulty in visualizing a similar reaction in 
bronchi constantly sprayed with pus coughed from a bronehiectatie cavity in 
the same or another lobe. Where the summation of clinical evidence indicates 
the existence of such an etiology, resection of the pulmonary segments con- 
taining the foeus of infection would appear to be a logical form of therapy. 
How many such eases can be revealed by a careful study of patients with 
intractable asthma remains to be established. The as yet unpublished ex- 
periences of some other investigators with bronchography in asthma indicate 
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a much less frequent occurrence than that suggested by Dr. Overholt and 
his associates. No doubt the decision will be difficult in many eases, as it is 
in asthma associated with sinusitis. While the surgical procedure is more 
formidable, the possibility of permanent eradication of the site of infection 
in suitable cases appears to be greater than in sinus infection, and it is to be 
hoped that the results will be correspondingly more dramatic. 

However, neither desperation with older forms of therapy nor enthusiasm 
for the new should lead to hasty and ill-considered operations on patients with 
asthma due to other causes whose bronchi have become demonstrably dilated 
as a result of chronic asthma. The indication for operation is the well-estab- 
lished diagnosis of the presence of a sacculated bronchiectatie cavity of suf- 
ficient magnitude, localization, and irreversibility to in itself warrant surgical 
excision. The coexistence of intractable asthma with significant amounts of 
purulent sputum is a reason for careful examination with bronchography for 
the diagnosis of possible bronchiectasis, rather than a major factor in deter- 
mining the treatment of a bronchiectasis once demonstrated. 


REFERENCE 


1. Overholt, R. H., Walker, J. H., and Woods, F. M.: Hidden or Unsuspeected Bronchi- 
ectasis in the Asthmatic Patient, J. A. M. A. 150: 4388, 1952. 














Announcement 


SECOND KUROPEAN CONGRESS OF ALLERGY 


The Second European Congress of Allergy will be held in Copenhagen, Denmark, from 
May 20 to 23, 1953. Dr. E. B. Salen, of Stockholm, Sweden, is president and Dr. Michael 
Schwartz, of Copenhagen, is secretary. 

The preliminary program which has been issued indicates that there will be an interesting 
session with lectures by many outstanding European workers in the field of allergy. One 
session will be devoted to the subject of allergy and adrenal hormones, another to allergy 
and infection, and one to Loeffler’s syndrome. 

Further information may be obtained by writing Dr. Michael Schwartz, Vester Sgbade 
526, Copenhagen, Denmark. 





ARGENTINE SOCIETY OF ALLERGY 


At i 
elected: 


= 


recent meeting of the Argentine Society of Allergy the following officers were 


President, Dr, Leén Bentolila 

Vice-President, Dr. J. F. Dumm 

Secretary, Dr. H. Minsk 

Assistant Secretary, Dr. J, Tamini 

Treasurer, Dr. Martinez Marchetti 

Assistant Treasurer, Dr. 8. Wainfeld 

Members of the Board of Directors: Dr. L. Herraiz Ballestero 

Dr. 8S. Kahn 
Dr. Lopez Lacarrer 
Dr. J. Aznarez 
Dr. Lorenzo Giscafré 
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Correspondence 


To the Editor: 
Request for reprints concerning stress 
and the adaptive hormones. 

Dear Sir, 

In perusing the current literature with which this JoURNAL is concerned, we note that 
an ever increasing number of its articles deals with problems pertaining to research on 
‘«stress’’? and the so-called ‘‘adaptive hormones’’ (ACTH, STH, corticoids, adrenergic sub- 
stances, ete.). 

We are writing you because, in our opinion, the success of research in this complex and 
rapidly developing field largely depends upon the prompt availability and evaluation of rele- 
vant publications, a task for which we should like to solicit the assistance of your readers. 

In 1950, our Institute has initiated the publication of a series of reference volumes en- 
titled ‘‘ Annual Reports on Stress’’ (Acta Medical Publishers, Montreal) in which the entire 
eurrent world literature is surveyed every year (usually between 2000 and 4000 publications). 
Up to now, we had to compile the pertinent literature partly from medical periodicals, mono- 
graphs, abstract journals and partly from reprints sent to us by the authors themselves. 
Of all these, reprints proved to be the best source of data which we felt deserved prompt 
attention in our annual reports. Hence, in the past, we have sent out several thousand indi- 
vidual reprint requests to authors of whom we knew that they are currently engaged in re- 
search on stress and allied topics. Even this procedure did not give us the wide coverage which 
would be desirable, because it is materially impossible to contact all these authors indi- 
vidually and it often takes too much time to get the requested reprints. 

It is evident that in order to insure prompt inclusion of publications in the annual 
reports, these surveys must develop into a cooperative effort between the authors of original 
papers and the reviewers. This cooperation was greatly enhanced of late by the publication 
of announcements, in several medical journals, encouraging investigators interested in stress 
research to send us their reprints for this purpose as soon as they become available. 

We should be grateful if by the publication of this note, you would also bring this 
problem to the attention of your readers. 

We are Sir, 

Very sincerely yours, 
Hans Selye, M.D., Ph.D., D.Se., F.R.S.(C), Alexander Horava, M.D., 
Professor and Director of the Institute of Co-author of the ‘‘ Annual Reports on Stress. ’’ 


Experimental Medicine and Surgery. 





To the Editor: 
IMPRESSIONS OF ALLERGY IN SPAIN 


T. S. Kaun, M.D. 


While spending four weeks in Spain during October and November, 1952, I had the oc- 
easion to meet some of the practicing allergists and to observe the status of allergy in that 
country. I felt that a brief note on the subject might be of interest to allergists in America 
and other countries. 

In eruising around the Mediterranean, the most striking weed growths that impressed 
me were (1) the heavy growth of chenopodium in bombed out areas in the cities of the 
northern shore, and (2) the extensive growth of Salsola in Egvpt and Asia Minor, cer- 
tainly in quantities adequate to produce allergic symptoms. 
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As for Spain, it is about the size of Texas, and in my limited time, I was unable to 
cover the entire country, but did have the opportunity of visiting practically all of the 
larger cities and areas of densest population. 

I was greatly pleased at being able to present in person the greetings and good 
wishes of the Academy to our two Spanish members, Dr. Carlos Jimenez Diaz of Madrid, 
an Honorary Fellow, and Dr. Ramon Surinyach, a Fellow, of Barcelona. Unfortunately, 
illness prevented my visiting other Spanish allergists as I had intended. 

I was given a hearty welcome by both of these gentlemen, whom I found highly 
cultured and well-educated generally as well as medically, and excellent allergists. Both 
told me they would take pleasure in receiving other American allergists, and would extend 
to them every courtesy in their power. 

[ had the pleasure of several treatment sessions with each, and had an opportunity 
of handling with them, both clinie and private patients, and of joining their clinical con- 
ferences. They have modern laboratory facilities, and are of the investigative type; in 
fact, Dr. Jimenez Diaz is at present working on precipitins as a diagnostic aid in food 
allergy, and also on the clinical importance of grain dusts, rusts, smuts, and even mites, 
as many of his clinic patients are from small farm villages where grains are the principal 
crops. He is also continuing his studies with nitrogen mustard in status asthmaticus. 
I saw none of those cases. Both of these physicians are continuing pollen and fungus 
surveys. 

Their asthma cases, especially of the perennial type, are given highly detailed general 
and x-ray examinations. Bronchoscopy and nasal surgery for asthma are rarely performed. 
Their extracts, and testing and diagnostic methods seemed to me excellent. Even passive 
transfer is commonly done. 

Most of Spain is mountainous and arid, greatly resembling our western semidesert 
sections, The weeds which I recognized were amaranths, chenopods and artemisias. Owing 
to extensive cultivation, weeds are seen in much lesser quantities than with us. The 


grasses and trees comprise their commonest pollen factors clinically. Spring rains prevent 
the wide dissemination of their weed and tree pollen, In fact, I was astonished at their 
finding of so little importance their extensive oak growths, oak being so highly antigenic 
and of considerable importance to us in the Southwest. So far, no ragweed has been 
found in Spain. 


Their pollen cases seem mostly of a rather high degree of specificity, giving strong 
positives even with scratch tests, though, of course, as we do, they use the intracutaneous 
method routinely when needed. 

The southern Spanish coast is damp, and for long periods warm or hot, providing 
abundant fungus growth possibilities. Cold weather in Madrid and northeastern Spain 
is long and protracted with limited heating facilities in the poorer homes. Respiratory 
tract infections are practically universal and continuous. Dr. Jimenez Diaz claims that 
most of his perennial asthmas are of the infectious or intrinsie type, and uses therapeuti- 
‘ally vaccines and antibioties. Dr. Surinyach feels that there exists an additional specific 
factor in these cases, even if it is not always detectable by our present methods. 

They handle their food, animal hair, and house dust cases about as we do except for 
lesser use of impervious coverings in the latter, The bedding of the poorer classes is of 
wool, not cotton and feathers as with us, and is considered of little antigenic importance. 
Treatment of all types of cases requiring desensitization seemed to me to be about the 
same as in this country. 

My general impression was that the allergy work done in Madrid and in Barcelona 
by these two men and their followers, with whom TI had a chance to talk at their econ- 
ferences, is of a high order, 





Book Reviews 


Connective Tissues, Transactions of the Third Conference, Edited by Charles Ragan, M.D., 
New York, Josiah Macy, Jr., Foundation, 1952. 166 pages, $3.50. 


This little book contains the proceedings of an informal conference of a group of 
outstanding workers approaching the study of the connective tissues by widely different 
technical methods. Despite all that has been written about the relation of allergy to collagen 
diseases, the title might not be expected to arouse the attention of most physicians in- 
terested in allergy. The present volume is of interest to the allergist primarily because 
of the discussion of hypersensitivity and the hyperadrenal state, led by Dr. Edward E. 
Fischel, which comprises approximately one-third of the text. This section offers an ex- 
eellent review of the basic experimental knowledge of the effects of cortisone and ACTH 
on immune mechanisms by one of the outstanding contributors to the field and includes 
adequate references for further study of this important subject. Since the approach is 
from the standpoint of immunochemistry, few of the familiar clinical data are included. 
The value of the review is enhanced by the informal nature of the discussion, with pro- 
vocative questions and remarks by authorities in many related fields of study. 


While the reading of this portion of the book alone will stimulate interest in new 
approaches to the problems of allergy, the reader would miss much of the value of such 
a conference if he did not also cover the interesting material on the structure of connective 
tissue as revealed by specialized staining techniques and the electron microscope which are 
the bases of other discussions. These chemical and physical methods, although unfamiliar 
to the average allergist and technically formidable, offer promise of yielding the type of 
fundamental information that might eventually contribute to a better understanding of 
allergic reactions of tissues and cells. 





